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Now, in a country fo fertile as Great Britain 
in men of genius^ where the moft fkilful and in- 
duftrious workmen are always to be found, and the 
beft materials to be procured, nothing but public 
encouragement, and a firm union of theoretical \yith 
practical ability, can be wanting to produce the de- 
fired remedy, and enable us to excel, not only our 
neighbours the French, but all other maritime 
countries, in conftru&ing Ships of War and Afer- 
chantmen. 

For thefe reafons, and in order moft effectually 
to accompiifh fo defirable a purpofe, it was propofed 
to eftablilh A Society for the Improvement of Naval 
jlrcbiteffure ; the grand objeft of which fliould be, 
to improve and ftrengthen the Royal Navy of Great 
Britain, and pur ihipping in general, for the beneftt . 
both pf the Public apd Merchants fprvice. 

From froall beginnings great National Inftitutions 
have frequently been eftablifhed on an extenfive 
fcale. Such, for inftance, is the prefent flourifliing 

SOCIETY FQR THE ENCOURAGEMENT OF ARTS, &C. 

founded in 1753 by the indefatigable induftry of 
Mr. William Shipley, who, deriving no advan- 
tages from learning, addrefs, or elocution, by un- 
wearied perfonal attendance found means to- engage 
a few perfons of rank and fortune to meet at Peelers 
Cojfee-houje in Fleet-Jtreet> and to adopt a plan 
fimple in itfelf, but capable by improvement of 
producing the moft beneficial effects tp the Com- 
munity. 
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munity. The meeting of a few intelligent, well- 
difpofed individuals produced the Humane, 
Philanthropic, and Medical Societies. That 
great difcovery in Optics* the Acromdtic Glaffes, was 
entirely owing to three or four ingenious men afiem- 
bling at a public-houfe in Spital -fields to amufe 
themfelves in friendly eonverfation upon mathema- 
tical and mechanical fubje&Si 

Ther e was every reafon to expeft that fimilar 
fuecefs would attend the Aflbciation thus propofed to 
be fet on foot in order to improve and fixengthen the 
Wooden Walls of Old England, the beft Fortifications of 
the Britijh 1/lands. A Meeting, in confequence of a 
public Advertifement for that purpofe, was accor- 
dingly held at the Crown and Anchor Tavern in the 
Strand, on Thursday the 14th of April 1791, to 
take into confideration the expediency of inftituting 
A Society for the Improvement of Naval 
Architecture. It was attended by a numerous 
company of Noblerrien and Gentlemen, equally 
diftinguilhed for their rank, talents, and refpedlable 
dharafter ; when, The Right Hon. Lord Rawdoh 
having taken the Chair, it was unanimoufly agreed, 

" That the Theory and Art of Ship-building 
" being obje&s of the firft magnitude and importance 
*' to thefe kingdoms, and not fo well underftood in 
t€ this country as matters of fo much confequence 
" deferve, a Remedy for this radical deficiency 
.. - A3 " merited 



SOMB 

ACCOUNT 

O P T H B 

Inftitution, Plan, and Prefent State, 

O F THE 

S O C I E T r 

FOR THE 

IMPROVEMENT 

OF 

NAVAL ARCHITECTURE: 

WITH THI 

PREMIUMS OFFERED BY THE SOCIETY, 

LIST OF MEMBERS, 

AND THE 

RULES AND ORDERS OF THE SOCIETY 

TO WHICH ARI ANNEXED 

SOME PAPERS 

O N 

SUBJECTS OF NAVAL ARCHITECTURE 

RECEIVED BY THE COMMITTEE. 



LONDON: 

PRINTED (BY ORDER) SEPTEMBER ^>^is,YVV 



( viii ) 

wards.— *-They have in view particularly to improve 
the theories of floating bodies and the refiftance of 
fluids — to procure draughts and models of different 
veffels, together with calculations of their capacity, 
centre of gravity, tonnage, &c. — to make obfer- 
vations and experiments themfelves, and to point 
out filch obfervations and experiments as appear 
bed calculated to further their defigns, and moft 
deferving thofe Premiums which the Society can 
beftow* 

But though the Improvement 6f Naval Archi- 
tecture in all its Branches be certainly the chief 
purpofe of this Inftitution, yet the Society do not by, 
any mearis intend to confine themfelves merely to 
the form and ftrudture of veflels. Every fubor- 
dinate and collateral pUrfuit Will claim a fhare of the 
attention of the Society in proportion to its merits ; 
and whatever may have any tendency to render 
Navigation more fafe, falutary, and even pleafant, 
not be neglefted. 

With fuch objefts in view, the Society thought 
themfelves juftified in calling upon the Public for 
their countenance and fupport. Their call has 
been liberally attended to. And as they have 
every reafon to exped fupport ftill more effectual, 
it is with confidence they repeat their felicitations 
for further affiflance ; fuch as may enable them to 
extend their views f >— to make experiments on a 

large 
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large fcale,«*-to affift young perfpns in the attain- 
ment of this mod ufeful art, — and even to inftitute 
an Academy for the regular ftudy, not only of the 
art itfelf, but of thofe fciences which ought to form 
the bafis of it* 

The List of Premiums will fliew that the 
Members have not been inattentive to the objefts of 
their eftablifhment ; and in addition to thefe ex* 
ertions, the Society has refolved, by the afliftance of 
their own Members and other Gentlemen properly 
qualified, to make a Series of Experiments, in the 
courfe of the Summer, on the refiftance of water, 
upon a much more extenfive fcale than any which 
have yet been made in this or any other country. 

But the Society do not merely call upon the 
Public for pecuniary afliftance : In particular, they 
folicit the Officers of the Royal Navy and Merchants 
fervices to examine carefully the hints, propofals* 
and plans, which may at any time be laid before 
this Society ; and to fuggeft any improvements that 
may occur, however minute they may appear to 
them ; they being confeffedly the belt judges of the 
advantages to be derived from the facility of ma* 
noeuvring fhips, of the comparative excellence be* 
tween one veffel and another in failing, and all 
other defirable properties* 

They likewife folicit all profeffiofial men, of 
what defcription foever, employed in the conftruftion 

and 
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and equipment df (hipping, to aflift the Society With 
their knowledge and experience, and to forward the 
views of this Inftitution. 

Finally, they invite then df eminence in the ma- 
thematical fciences, as well in London as in our 
Univerfities and elfewhere, to co-operate with them 
In their views for the public good. And they will 
thankfully receive information from every defcrip* 
tion df ingenious m£ft, not only ill this but in evety 
other country. 



The terms of Admiffioti into the Society are % a Sub* 
Jcription of Two Guineas Annually, or Twenty 
Guineas for Life; to be paid at MeJJrs. Hankeys* 
Hoares, Drummonds, and Coutts, Bankers \ to 
any Gentleman of the Committee ; or to Thomas' 
Curry, Efq. Gofport* 

The Books of the Society are at No. i, Norfolk- 
Street, where daily Attendance is given from Eleven 
till Three o'clock \ and where all Information is defired 
to be addrejfed to the Secretary. 

JOSEPH BROCKBANK, Sec. 
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P R E M I U M S 

OFFERED BY THE 

SOCIETY. 

I. NOTWITHSTANDING the Experiment* 
JL il which have been made in France and othef 
countries, the laws of the refiftance of fluids do not 
appear to be fufficiently determined, particularly 
when applied to curved furfaces : 

The Society, therefore, offer a Premium of On & 
Hundred Pounds, or the Gold Medal, for the 
beft Series of Experiments with dedudiions tending to 
afcertain the laws of refinance of water to folids of 
different forms, in air varieties of circumftances, 
A ftatement is required of the refpe&ive dimenfions 
and velocities made ufe of in the Experiments. 

IL The eftablifhed rule in England for calling 
or computing the tonnage of fhips is as follows : 
Multiply the length of the keel, for tonnage, by 
the extreme breadth of the fhip, and alfo by the half 
*pf the extreme breadth, the produdt divided by 94 
gives the tonnage of the Ihip. 

It 
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It is evident, upon the infpe&iori of this rule, that 
the tonnage fo calculated does not alter in propor- 
tion as the principal dimenfions of fhips vary ; fince 
Aot only the extreme breadth, and half of the ex- 
treme breadth, are both multipliers, but the height 
of the fhip i$ not taken at all into confideration * 
which circumftances have undoubtedly a tendency 
(moft of the charges on (hipping being in propor- 
tion to their tonnage) to increafe the length and 
height of (hips beyond the proper limits ; for 
an addition to the former adds proportionally but 
little to the tonnage, and the latter is not included 
in the calculation* 

From thefe cotifidefationSj as Well as from othef 
inaccuracies alfo evident upon an examination of 
the rule— TheSocuTv offer a Premium of Twenty 
Guineas and the Silver Medal for the molt 
ready and accurate method, by approximation ot 
Otherwife* for determining the tonnage of veflels and 
fhips of every defcription, from an admeafuremeiit 
of all the principal dimenfions* 

III. The Society offer a Premium of Fifty 
Guineas, or the Gold Medal, for the beft plan, 
Without any confiderable diminution of the ftrengtfi 
of a (hip's conftrudiiOn, or her capacity for ftowage^ 
to make full-bodied fhips, particularly when light, 
weathcrly, that is, deviate or fall off the leaft frorfi 
the diredtion of theif intended courfe. 

IV. Thi 
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IV. The Society offer a Premium of the Gold 
Medal and Fifty Guineas for the bed and mod 
pra&icable method of freeing {hips from water f 
cither by manual labour or any other natural agent, 

V. The Society offer a Premium of Thirty 
Guineas, or the Gold Medal, for the bed method 
of appertaining the refpedtive fituatiop, due propoiv 
tion, and number of the refpeftive mails and yards, 
fuitable to veflels of every clafs and defcription f 

VI. The Society offer a Premium of the 
Silver MEDALandTwENTYGuiNEAs for the moft 
immediate and expeditious method of Hopping the 
progrefs of fire on board of (hips in every fituation, 

VII. The Society offer a Premium of the 
Silver Medal and Twenty Guineas for the beft 
and moft ready method of faving a fhip when by 
any accident (he may be in immediate danger of 
linking. 

VIII. The Society offer a Premium of the 
Silver Medal and Twenty Guineas for the beft 
^nd moft ready Method for fecuring Magazines, 
Lazarettos, (lore and fpirit rooms, and other dange- 
rous places, from taking fire on board of fbips. 

Candidates are required to deliver in their Papers 
to the Secretary on or before thf iji of October 
1792. 



( 14 ) 

ftbe Society referve to thewfelves the right ofpojl* 
foriing the Adjudication of any Premium what- 
tver y in cafe none of the Productions of Candi* 
dates Jhall be found adequate to the Object offucb 
Premium. 

And no perfon who Jhall propofe to the Society an 
Intention fecured by Patent, or already before the 
Public, will be admitted as * Candidate for any 
Premium offered by the Society relative to fuch 
Invention, 

By Order of the Society, 

JOSEPH BROCKBANK, Sec, 



N. B. Other Objects for Premiums are under the 
tynfidaation of the Society, 
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Rennie John, Efq. F. R.S.NewSurry-ftreet, Black-friar* 
Roiher Mr. Jer. Rotherhithe 
Rowcroft Mr. Thomas, Lime-ftreet 
Rehe Mr. Samuel, Shoe-lane 
Romney George, Efq. Cavendifh-fquaro 
Rofenftein Col. Carlfcrona 
Riou, Capt, R. N. 



*Stanhope Earl, Mansfield-ftreet ' 

Stopford Hon. Robert, Capt. R. N. St. James's Place 

Serra Marquis de 9 Genoa 

Stables John, Efq. Addifcombe, near Croydon, Surry 

Sewell Mr. John, Cornhill 

Stalkaartt Mr, Marmaduke, Rotherhithe 

Shepherd Rev. Anthony, D.D. F. R. S. Dean-ftreet, Soho 

Songa Ant. Efq. Italian Conful, Warnford-court. 

Sutton T. Efq. Capt. R.N. Moulfey, Surry 

Shirley Admiral, at Lord Rawdon's, St. James's Place 

Scottney Byron, Efq. Gower-ftreet 

*Solly lfaac, Efq. Jefferey's-fquare 

Schank 
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Schank John, Efq. Capt.R.N; Ekuliftr, Devon 
Smith Mr. John, Blackwall 
Sherbrooke William Cope, Efq. Arnold Houfe 
Snow Raymond, £fq. Bagfhot Heath 

Smart Mr. , Bell-alley 

Savage Henry, Efq. Capt. R. N. 

Shuttleworth Robert, Efq. F. R. S. Wanden, Bucks 

Slater G/Efq. Layton, Effex 

Stainforth Richard, Efq Broad-ftreet 

Stirling Charles, Efq. Capt. R. N. Bryanfton-ftreet 

Smith Sir Sidney, Conduit-ftreet 

Salifbury John, Efq. 'Captain R. N. Plymouth 

Sturt Charles, Efq. Critchell Houfe, Dorfet 

Stewart Hon, Keith, Rear Admiral of the Blue, Lowtrr 

Brook-ftreet 
Salter Mr. William, Seething-lane 
Spranger William John, Lieut. R.N. LincolnVinn-fields 
Scrope Jofhua, Efq. LinoolirVinn-fields 



T. 

*Tennant William, Efq. Dover-ftreet 
Thelluflbn George Woodford, Efq, St. Mary-axc 
7^umer Mr. Richard, Cornbill 
Taylor Mr. Thomas, Rotherhithe 
Twifs Captain, Engineer, Portfmouth 
Tobin George, Efq. Lieutenant R. N. 
♦Taylor Simon, Efq. Jamaica 
Thomas James, Efq. Dover Place 
Tollemache Han. Wilbraham, Piccadilly 
Thornton William, Efq. Hoxton-fquare 
Tin^eyCap.t. Thomas, Philadelphia s 



*Uxbridgc 
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U. 



*Uxbridge Earl of, Burlington-ftreet 

*Vaughan William, Efq. Miricihg-Iane 

Vaughan Betijarhin, Efq. Biljiter-lane 

Urry John, Efq. Capt. R. N. Yarmouth, Ifle of Wight 

Vincent Nicholas, Efq. Vice Admiral of the White, Exeter 



w. 

*Waireh Sir Johh Borlafe, Bart. F. R. S. Capt. R. N. 

Argyle-ftreet: 
Wells Wiilkirn, fefej. Greenland Dock 
Wright Mr. Thomas,* Devortfhrre-ftreet, Queen-fquare 
Wood Mr. WHIMm* Barbers-hall 

Warren Sir George, K. B. KingftonHottfe, fCnightfbridge 
Whitlhed James Hawkins, Efq. Capt. R. N. Sackville- 

ftreet 
Wells Thomas, Efq. Capt R.N. Holm, Huntingdonlhire 
Wells Mr. John, jun. Greenland Dock 

Williams , Efq. Chatham 

Wilfon Mr. John, Chatham 

Wyatt Mr. John, Abchurch-lane 

*Wilfon, Mr. Henry, jun. Paradife-row, Rotherhithe 

Woodley J. Efq. Capt. R. N. Duke-ftreet, Weftminfter 

Williamfon Innocent, Efq. Lieut. R.N. Batterfea 

Wordfworth John, Efq. Whitehaven, Cumberland 

Wakefield Thomas, Efq. Wendovcr 

Williams Alexander, Efq. Chichrfter 

Wilberforce William, Efq. Old Palace-yard 

Walden F. Capt. Carlfcrona 

WhitmoreWm. Eiq. Upper Gower-ftreet 

Wentworth John, Efq. Abingdon-ftreet 

Warre Henry, Efq. Capt. R. N. Jermyn-ftreet- 

Wagftaft Jofeph Hague, Efq. Highgate 

Windham— — , Eiq. Portland-place 



Young 
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y. 



Young William, Efq. Capt. R. N. 

Young Sir George, Capt. R. N. Ruflel-ftreet, Bloomfbury ^ 

Young Mr. Jofibua, Roth^rhithe 



Gentlemen are requeued to inform the Secretary or Mr* 
Sewele of any inaccuracies which they may obferve in the above 
Lift* They are alfo defer ed not to confider it 9 however re* 
fpeftable, as tbehiST of the whole Society, many other 
Gentlemen having promifed their fupport, though they have not 
yet paid their Sub/criptianu 
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RULES and ORDERS 

OF THE 

S O C I E T Y. 



ELECTION OF OFFICERS. 

I. HPHERE (hall be One Prefident; Six Vice- 

JL Prefidents at leaft ; a Committee confifting 
of Twenty-four Members ; a Secretary, Affiftant- 
Secretary, and Colle&or or Meflenger. The Vice- 
Prefidents fhall be nominated by the JPrefident, 
annually. 

II. All the Officers of the Society (exclufive of 
the Committee) fhall be elefted Annually on the 
Tuesday preceding the 14th of April, or 
Anniverfary of the Inftitution of the Society. 

IILThbSIx fenior Members oftheCommittee for 

thctime being, on any fuch Annual day of Election, 

(hall go out of office, and Six new Members fhall 

be added by Ele&ion to complete the number of 

Twenty-four. 

IV. The 
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Crookflianks John; Efq. Eto'n-ftreet, fomlico 
Chatfield Allen, Efq. Wanftead, EiTex 
Cockerell Samuel Pepys, Efq. Saville Row 
Curtis George, Efq. Colneyhatch 



D. 

Dent William, Efq. Wandfworth Common 
Delafonte Monf. Surry-ftreet, Black-friars 
Debrett Mr. John, Piccadilly 
Dairy mple Col. William, Blenheim-ftreet 
Ducie Lord, Bcrkejey-fquare 
Dc Gruchy John Phil. Efq. Fenchurch-ftreet 
*Dundas Sir Thomas, Bart. M. P. Arlington-ftreet 
Darby John, Efq. Old Jewry 
Douglas James, Efq. Kenfington 
Davifon Alexander, Efq. Harpur-ftreet 
JDaniel John, jun. Efq. Mincing-lane 
Dunfterville Thomas, Efq. Plymouth 



E. 

Ellifton Edmund, Efq. Lieut. R. N. Mortimer-ftreet 

Ellill John, Efq. Cannon-ftreet 

EMing Mr* Daniel, Hamburgh 

Elmfley Mr. Peter, Strand 

Edwards G. Efq. Capt. R. N. Richmond 



F. 

*Fiott John, Efq. Fenchurch-ftreet 

Fergufon Mr. James, Fenchurch-ftreet 

♦Frafer William, Efq. F. R. S. Queen-fquare, Bloomf- 

bury 
•' •? *Fiott 
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*Fiott Edward, Efq. Gofport 

Farmer Richard, D. D. F. R. S. & A. S. Canon Refi- 

dcntiary of St. Paul's, Amen-corner 
Frujhard Mr. James, Bengal 
Fitzgerald John, Efq. Duke-ftreet, Portland-place 
Fairfull Robert, Efq. King's Bench Walks 
Frankland Mr. John, Deptford 
Francis John, Efq. Providence Rhode Ifland 



G. 

Garnett Mr. John, Eltham 

Gore Charles, Efq. 

Green Thomas, Efq. Gray's-inn 

Glover Mr. Edward, Rotherhithe 

Garlies Lord Vifcount, Capt. R. N. Chartes-ftreet, St. 

James's 
Greville Right Hon. C. F. F. R. S. King's Mews 
Gauffen Samuel Robert, Efq. Mansfield-ltreet 
Grant Mr. William, King's Bench Walk 
Grant iCtr. Robert, Red-lion-fquare 
Gamage D. William, Efq. Walthamflow 
Grote Jofeph, Efq. Badgmore, Oxfordfhire 
Gambier James, Lfq. Capt. R. N. Wateringbury, Kent 
Green John, Efq. Blackheath 
Gribble Samuel Hicks, Efq. Adelphi 
Gordon Edward, Efq. Bromley 
Glenny George, Efq. Bromley Hill, Kent 



H. 

*Howe Earl, Admiral of the White, Grafton-ftreet 
Hallett John, Efq. Manchefter-buildings 
Hibbert Thomas, Efq. Upper Grofvenor-ftreet 
Hibbert George, Efa. Broad-ftreet 
*Hankey Thomas, Efq. Fenchurch-ftrcet 
Harman Jeremiah, Efa. Finftmry 
Hopkins Mr. Henry, Rotherhithe 

b 3 Hamilton 
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Hamilton Thomas, Efq. Capt. R. N, Nurfted, Petersfleld 

ftuddart j. Capt. Colehfook-ro w, Iflifigton 

♦Hutchinfon Mr. William, Harbour-Maftdr Liverpool 

Harris James, Efq. Crutched-friars 

Hurlork, J. Efq. Linfey-row, Great Chelfea 

Hays T. Efq. F. A. S. 

Hutton Charles, L. L. D. Woolwich 

Hall William, Efq. Royal Affufaric6 

Horncaftle James, Efq. Kennington 

Hoi ford , Efq, Lincoln's-inn New-*fquare 

Haycraft Mr. Tofeph, Greenland Dock 
Hughes Sir Edw. K. B. Vice Admiral of the Red, Port- 
land place 



Jacob Mr. Henry,- jun f Grove-flreet, Deptford 



Ithowle* Sir Charles, Bart. Capt. R, K. EfltX ftfeet 
Key Mr. Jonathan, Paternoftef-row 
Kingjbergen Mmiral, CdrlfcroHd 
Kenfington Charks, Efq. Blackheath 



L. 

Leicefter Earl of, Pref. S. A. Grofvenor-fquare 
Lawrence Richard, Efq. Camberwell 
Rocker W, £fy Cap*. R. N. Kenfmgton 
Long fieefton, Efqw Bifljopfgate-ftreec 
Lane Mr. Benjamin* Frecman's-eburt, CornhiH . 
Lee Sir William, Bart. Harwell Hear: Ayiefbury 
Larkin Thomas, Efq. Black heath ' 
Larkin Mr. James, Blackwall 

: Imtnlty 
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Lumley Mr. William, Chancery-lane 

♦Long Samuel, Efq. Hill-ftreet, Berkeley-fquare 

Legge, Hon. Capt. R. N. 

Lee Mr. Rich. jun. Highbury-place 

Lee William, Efq. Ditto 

*Lane Richard, Efq. Edward-ftreet, Portman-fquare 

Ley Thomas, Efq. Hampton-court 



M. 

*Mulgrave Lord, Capt. R.N. Hartley-ftreet 

♦Middleton Lord, Portman-fquare 

Martin Sir Henry, Bart. Comptroller of the Navy, Navy 

Office 
Martyn Rev. Thomas, B. D. F. R. S. Prof, Bot. Cam^ 

bridge, Park Profpeft 
Mofer Mr. John, Frith-ftreet 
Matthews Mr. William, Green Letticerlane 
Macaulay Alderman, Chatham Place 
*Meftair Mr, Peter Everitt, Rotherhithe 
Metcalfe Chriftopher, Efq. Weftham Mills 
*Middleton Sir Charles, Bart. Rear Admiral of the Red, 

Hertford-ftreet 
Mills Mr. A. Macclesfield, Chefliire 
Mafkelync Rev. Nevil, D. D. F. R. S. Aftonomer Royal, 

Greenwich 
Martin Col. Claude > Lucknow % Bengal 
Mayo Captain James, Bombay 
Muller Captain^ Stade 
Mellifh Mr. Robert, Limehoufe 
Manning William, Efq. St. Mary-axe 
Manning William, jun. Efq. Billiter-fquare 
Murray Mr. J. Fleet-ftreet 

Mackintofh William, Efq. Temple < 

Mears — -, Efq. Piccadilly 

Markhamjohn, Efq. Capt. R.N. South Audley-ftreet 
Morier Ifaac, Efq. Chefhunt 
Morgan Francis Lewis, Mr. Weftm. Life GUfice 
Mavor John, Efq. Fox Ordinary Court 

b X *Northum» 
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fourth Tuefdays in every month, at Twelve o'clock 
at noon, to prepare bufinefs for the Society at large, 
and their proceedings fhall be communicated to the 
next General Meeting. -r-The Prefident for the Time 
being fhall be a Member of the Committee ; and 
not fewer than Five fhall be a Quorum. But in 
cafe Five Members fhould not be prefent before half 
paft Twelve o'clock, or in cafe the number prefent 
fhould be reduced by the departure of any of the 
Members, bufineis may be proceeded upon by a 
lefs number, provided that the number of con- 
current voices for the decifion of any queftion be 
not lefs than a majority of Five, that is to fay t 
Three, including the prefiding Member. 

XVIII. The Committee may adj'oqrn their meet-r 
ings at plcafure. 

XIX. The Secretary fhall fend notice of all Com- 
mittee Meetings to the Members of Committees, at 
their ufual places of refidcnce, within the limits of 
the Penny-Poft. 

XX. If the Committee fhall be defirous of the 
advice and sffiftance of any Member of the Society, 
and fhall diredt the Secretary to invite him to be 
prefent at their next Meeting, it fhall for that time 
be permitted that the Member fo invited may de- 
liberate, confer, and vore upon all queftions, and 
adt in every refpedt as if he were in faft a Member 
of the Committee. 

ORDER 



( xxxiii ) 



ORDER OF PROCEEDINGS. 

XXL The Book of Rules and Orders, and the 
Subfcription-book, (hall lie upon the table before 
the Prefident, Vice-Prefident, or Prefiding Member, 
at all Meetings \ and at all Committees, before the 
Chairman. 

XXII. Visitors (hall be admitted at the ordinary 
General Meetings, but not at Special General 
Meetings 6r Committees, 

XXIII. No perfon (hall be admitted a Vifitor at 
any Meeting of the Society, unlefs he is intro- 
duced by a Member, who (hall (ignify his defire 
in writing to the Prefident, Vice-Prefident, or Pre- 
fiding Member. And no Member, except the 
Prefidirig Member, (hall introduce more than Two 
Vifitors at the fartie Meeting. 

XXIV. The Prefident* Vice-Prefident, or Pre- 
Tiding Member, (hall read over the names of fuch 
4s defire to be admitted Vifitors, as foon as he takes 
the Chair. 

XXV. At all Meetings, except Annual Meetings 
for the Elections of Officers, bufinefs (hall com- 
mence with reading the Minutes of the preceding 
Meeting. 

C 2 XXVI. The 
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XXVL The Minutes and Reports of the Com- 
mittees held fince the preceding General Meeting 
fhall next be read. Recommendations of Candi- 
dates for Ele&ion as Members (hall be read : and 
Xhen new matter may be offered to the confideration 
of th^ Society by any of the Members. 

XXVII. Such new matter as may arife out of the 
Minutes and Reports read before the Society (hall be 
taken into confideration previous to any, other object. 

XXVIII. Candidates for Ele&ion, either as Offi* 
cers or as Members of the Society, may be balloted 
for during-, the tranfadion of fuch other bufinefs as 
will admit of it. 

XXIX. Every Member who has any new matter 
to propofe, (hall deliver it in writing to the prefiding 
Member, who fhall lay it before the Society. 
No queftion (hall be put upon it, unlefs it be fe- 
conded : and no new matter fhall be entered upon 
after Three o'clock : nor fhall any Member be per- 
mitted to make a Motion after Three o'clock. 

XXX. If the new matter delivered to the Pre-^ 
fiding Member according to the foregoing Article 
be of confiderable length, or if the Prefiding Mem- 
ber fhould perceive or know any other reafon why 
the fame (hould not be immediately laid before the 
Society, he fhall officially refer the Papers to the 
confideration of the Committee for their Report at 
a future Meeting. 

XXXI. No 
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XXXI. No Premium or Bounty (hall be offered 
until the Society lhall have received the Report or 
Minute of the Committee relative to its objedt. 

XXXII. All queftions not otherwife provided for 
lhall be determined by holding up of hands, unlefs 
Five Members, at leaft, lhall defire a Ballot : and 
the Prcfiding Member (hall vote only in cafe of an 
Equality, or when the number prefent is lefs than a 
full Quorum. 

XXXIII. At every Meeting of the Society and 
Committee, the bufinefs of fuch Meeting (hall be 
taken in writing by the Secretary, to be fairly copied 
into a book kept for that purpofe, and regularly 
figned by the Prcfiding Member. 



ELECTION OF MEMBERS, &c. 

XXXIV. Every perfon propofed to be a Mem- 
ber of this Society (haH be recommended oy three 
Members, upon their perfonal knowledge of him 
or his works; the recommendation, in writing, 
containing the name, addition, and place of abode, 
of the perfon propofed, figned by the Members 
propofing him, (hall be delivered to the Prefident, 
Vice-Prefident, or Prcfiding Member, at a General 
Meeting, who (hall caufe the Secretary to read the 
fame. It (hall then be hung up in the Society's 
room, until after the next Meeting ; and the Ballot 

(hall 
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ftall be made on the third Meeting after the recffiite 
mendation has been read. If Two-thirds of the 
Members then prefent (hall ballot in his favour* 
he (hall be deemed a Member, as foon as he has 
figned the Obligation recited in the following Article* 
and has paid his firft Subfcription, or compounded 
for Annual Contributions. If the Obligation be not 
figned, and the requifite Payment made* before the 
expiration of Two Months after the Election, fuch 
Ele&ion (hall be void •. 

XXXV. The Obligation to be figned by the Mem- 
bers fhall be in thefe words i 

" We whofe Names are hereunto fubferibed 
44 do hereby engage, each for himfelf, that Wc 
" will, to the utmoft of Our power, promote the 
" Honour and Intereft of the Society for the 
" Improvement of Naval Architecture* and 
" thatWewillobfervethcRulesandOrdersof thefaid 
" Society, fo long as We continue Members thereof." 

XXXVI. The Subfcription of each Member fhall 
be Two Guinea 5 , to be paid at the time of his 
Ele&ion, and Half-a-Guinea a Quarter, to be paid at 
the Four ufual Feafts. Any Member fhall be re^- 
leafed from the Obligation to Annual Contributions 
upon Payment of Twenty Guineas! 

* It is ordered, that the privilege of becoming Members of this 
Society without Ballot, (hall be extended to fuch Gentlemen as 
fubferibe on or before the next Annual Ele&ion of Officers. 

XXXVII. Mem- 
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XXXVII. Members who (hall choofc to refign, 
and (hall write a letter to that effeft to the Secretary, 
(hall of eourfe be difcharged from the Obligation, 
and fliall ceafe to be Members of the Society. 

XXXVIII. Foreigners, or perfons notrefiding in 
Great Britain, may be eledted Correfponding Mem- 
bers, without being fubjedt to any Annual Payment 
Such Members, during their occasional refidencc 
in London, fliall be admitted to the Society's Meet- 
ings upon the footing of Vifitors in their own right, 
without the ufual lntrodpdfcion j but they fball nqt 
be entitled to any other privileges. 

XXXI X. As foon as any perfon is elefted a Mem- 
ber, the Secretary fliall inform him of it by letter, 
and the Meflenger fliall wait on him, if in town, with 
fi Book of the Rules and Orders, 

XL. Any Member may have accefs, at con^ 
venicnt hours, to the Books of Proceedings of Gene- 
ral Meetings \ but no copies or extra&s fliall be 
made, from any tnanufcript books or documents in 
the poffeflion of the Society, unlefs by fpecial and 
particular Order of the Committee, mentioning the 
copies or extracts permitted to be taken ; which 
order fliall be dire&$d to the Secretary, and left 
with him to be filed, 

XLI. If any Member fliall wilfully and con- 
(temptuoufly difobey the Orders of the Society, or 
flialj attempt by writing or fpeaking, or in any 

other 
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other manner, to defame this Inftitution, or if he 
fhall do anything tending to the injury or disgrace 
thereof, he fhall be eje&ed out of the Society. 

XLII. Whenever there fhall be caufe for the 
^je&ion of any Member, the PreGding Member 
fhall, at one of the General Meetings, propofe that 
fuc h Member fee ejedfced out of the Society. This pro- 
-pofal fhall be put to the Bailor, and if Two- thirds 
of the Members prefent fhall vote for it, the faid 
Member fhall be ejefted, and his name Ihall be 
expunged from the Regifter. 

XLIII. No Member of the Society eledred or 
admitted fubfequent to the Fifth Day of June 1792, 
jhall poffefs a Right to vote at the Eleftion of Of- 
ficers until his Name fhall have remained Six Months 
upon the Books, 

The preceding Rules and Orders were ratified and 
confirmed at a General M&st-j.mq of the Society, 
held on the ittb Bay of June 1792 at the Crown and 
Anchor Tavern in the Strand, Sir John JJorlase 
Warren, Bart. V. P. in the Chair. 

Printed, by Order of the Committee, 

JOSEPH BROCKBANK, Sec. 
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ft AVAL ARCHITECTURE. 



ARTICLE I. 

TO MR, SEWELL. 

SIR, 

I HAVE juft been informed by my friend 
Mr. Hallett, that your very meritorious 
add fpirited endeavours to eftablifh a Plan of 
Improvement of Naval Architecture had met 
.with fuccefs; and that a Society had been 
fotmed for that very defirable and much-wanted 
purpofe. For I bplieve I may very truly fay, 
extraordinary as it may appear, 'that no fcience 
lies junder more abfurd and ridiculous prejudices 
<gsrtoit»fjrft .principles, or in which greater and 
more obvious improvements may be made, if 
Vol- I. B thofe 



( * ) 

thofc prejudices were once removed, and * 
fimple and plain plan of improvement was adopt- 
ed, by means of experiments well executed, in 
order to eftablifh, beyond a doubt, the firft prin- 
ciple of a fcience fo neceffary to a Maritime 
Nation, where every difcovery which can con- 
tribute to fwift and fafe Navigation may be 
truly faid to be invaluable. 

It is to you, Sir, as the firft mover of this 
very laudable undertaking, that I think I ought 
to addrefs myfelf, and to offer fome obfervations 
which I have, in the courfe of a good deal of 
praftice and the particular pleafure I have always 
had in Navigation, had occafion to make ; and I 
fend you, inclofed, fome Experiments which 1 
made fome time ago. The refult of thefc (being 
fo different from what has been, in general, 
adopted as the firft principles in Naval Archi- 
tecture) I fhould offer with a degree of diffi- 
dence, had I not repeated them fo often as to 
incline me to believe they are not unexadt, and 
that, whenever the fame Experiments are made, 
the fame refult will appear. 

I do not, however, offer them to the Society 
as conclufive, but only in hopes that, in a point 
upon which depend the Firft and Effential Prin- 

ciples 
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fciples of Naval Conftf u&ion, it will be thought 
that it is abfolutely neceffary that authentic and 
fure Experiments fliould be executed with the 
utmoft care and precifion, in order to eftablilh 
and afcertain, beyond a doubt, thofe principles, 
and effe&ually to contradidt and put an end to 
thofe notions, which have hitherto prevailed, 
fliould it appear, on experiment, that they are 
without foundation* as I believe is really the 
cafe ; I mean in regard to the Form of Fishes 
for dividing the fluid, and the towing of timber^ 
What I wifh, then, to propofe is, that Experi- 
ments fliould be made for that purpofe, and I 
inclofe you a copy of thofe I have made. If 
thofe which the Society may think proper to 
make fliould agree with mine, it will be a farther 
confirmation. They fliould certainly be tried in 
every manner that can procure a decifive and 
final conclufion ; and they tanftot be executed 
with too much care and exadtnefs. Should the 
Society think proper to adopt the firft prin- 
ciple, I will then take the liberty of offering them 
fome Experiments upon the form of Midftiip- 
frames, proper to carry the moft fail with the 
leaft refiftance* and which are perfectly recon* 
cileable with the lines which meet with the ieaft 
refiftance in the progreffive motion. It is the 
uniting theft two qualities which conftitutes a faft- 
B z failing 
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foiling Vefffel, and which muft fee 'fi/ch as &te 
capable 6f being adapted to Vafiels nof all forts 
and fizes, from a Cutter to a Firft*rate Man of 
War. I flatter myfelf that it is not difficult ?to 
demonftrate this effential point, which I (hall be 
Teady to do with the utmoft pleafure, if I learn, 
by your anfwer, that my doing fo can be ufdful 
or agreeable. 

I ata, SIR, 
Your moft obedient 
Pymont. Hunible Servant, 

Charles <jore. 



\ i." 



OBSERVATIONS Ott THE RESISTANCE OF FLUIDS, 
AND ON THE METHODS TO BE MADE USE OF 
TO ASCERTAIN THOSE FORMS OR LI»ES 
WHICH MEET WITH THE LEAST RESISTANCE; 
AND WHICH MUST BE SUCH AS ARE CAPABLE 
OF BEING UNITED WITH THAT FOFLM WHICH 
GIVES THE GREATEST POWER OF CARRYING 
SAIL, 

HTH AT forfn which gives the greateft power of 
carrying fail, muft be fubjedJ: to a feparate 
inquiry, and rtiuft be fuch as can be adapted to 
thofe lines which are found to have the leaft 
rcfiftance poffible in progreflive motion. One, 

without 
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without the other joined with it, is ufelefs ; but 
being united, and forming lines proper to be 
ufed in the conftru&ion of Veffels of all ranks 
and fizes, they cooftrtute the Firft Principles of 
Naval Conftru&ion ; in fhort, the real folid of 
leaft refiftance, which at the fame time poffeffes 
the greateft power of carrying fail. 

The firft of thefe is the fubjeft at prefent in 
queftion. 

The Experiments I have feen on this matter 
are, viz. 

I ft, Those publifhed by Murray, in his 
** Treatife on Ship-Building/ 1 

2d, Monsieur us Camus u fur Forces Mou* 
**• vantes/* 

g& Mr. Chapman's Experiments, which are 
foupd m hte Treatijfe tfanflated into the Frenph 
from the SwjedUh. 

The firft were made by Mr. Biro, an eminept 
Ship-builder in the River, about forty years ago. 
The refult of thefe trials is, that folids, which have 
fheir extreme breadth at j- from the extremity, 
fneet with the leaft refiftance, I think about f. 
B 3 Thefe 
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failing Vefflel, and which muft be fi/ch as afe 
capable <Jf being adapted to Veffels nof all forts 
and fizes, from a Cutter to a Firft-rate Man of 
War. I flatter myfelf that it is not difficult to 
demonftrate this effential point, which I lhall be 
Teady to do with the utmoft pleafure, if I learn, 
by your anfwer, that my doing fo can be ufdful 
or agreeable. 

lata, SIR, 

Your moft obedient 
Pymont. Httnible Servant, 

Charles <jori. 



OBSERVATIONS CN THE RESISTANCE OF FLUIDS, 
AND ON THE METHODS TO BE MADE USE OF 
TO ASCERTAIN THOSE FORMS OR LINES 
WHICH MEET WITH THE LEAST RESISTANCE; 
AND WHICH MUST BE SUCH AS ARE CAPABLE 
OF BEING UNITED WITH THAT FORM WHICH 
GIVES THE GREATEST POWER OF CARRYING 
SAIL. 

*T*HAT form which gives the greateft pdwerof 
carrying fail, mtift be fubjedfc to a feparate 
inquiry, and iliuft be fuch as can be adapted to 
thofe lines which are found to have the lead 
jrcfiftance poffible in progreffive motion. One, 

without 
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without the other joined with it, is ufelefs ; but 
being united, and forming lines proper to be 
ufed in the conftruftion of Veflels of all ranks 
and fizes, they conftkute the Firft Principles of 
Naval Conftru&ion ; in Ihort, the real folid of 
leaft refiftance, which at the fame time poflefles 
the greateft power of carrying fail. 

The firft of thefe is the fubjedl at prefent in 
queftion. 

The Experiments I have feen on this matter 
are, viz* 

I ft, Those publilhed by Murray, in his 
•« Treatife on Ship-Building," 

2d, Monsieur le Camus " fur Forces Mou- 
*' vantes.** 

3d, Mr. Chapman's Experiments, which are 
found in his Treatife tranflated into the French 
from the SwjedUh. 

The firft were made by Mr. Biro, an eminent 
Ship-builder in the River, about forty years ago. 
The refult of thefe trials is, that folids, which have 
$heir extreme breadth at f from the extremity, 
fneet with the leaft refiftance, I think about f. 
B 3 Thefe 
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Thcfe Experiments were tried with only oi»e 
degree of velocity, and in that refped are im- 
perfect. 

MqNsiEUR, J-E Camus feems to agree with 
Mr. Bird. 

The third, by Mr. Chapman, contradi&s 
thpfe Trials, which do not agree with the Ex- 
periments tried by him ; and he imagines thi$ 
was owing to Mr. Bird's being tried in fhallow 
water and a narrow ciftenu 

I think, (not having his book with me) that he 
finds the folid which had the extreme breadth in 
the middle and each end equally fharp, met with 
the leaft refiftance with a fmall weight; but, 
being drawn by a greater weight, had fomething 
more velocity when the breadth was carried 
forward, but not in proportion to Mr. Bird's, 
Monfieur D'Alembert's, made at Paris by ordey 
of Monfieur Turgot, feems to decide in favour 
of a fharp entrance, to a greatet degree than can 
be well ufed in naval CQnftru&iop* and his 
book, in which the refult of thefe trials is pub- 
lifhed, entirely explodes all idea of afcertaining 
this matter by calculating it in any other manner 
than by Experiment^ but the form of the 

MpdeJj 
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Models made yfc of oq this occafion being com- 
pofed of angular fliapes, with fharp points and 
corners, it is difficult jq fay whether thefe Ex- 
periments are entirely applicable to real con- 
tinuation. There are aljb f I believe, fome Ex- 
periments, or Calculations, made by the Che- 
valier de Borda on this fubjeft, which are pub- 
Jifhed in the " Tranfa&ions of the Academy of 
*' Sciences," but which I have pot feen. 

The Experiments, of which I fend you In- 
clofed a copy, do not agree with any of the 
above entirely. The two folids whofe extreme 
breadth is at x from their end (being the forms 
given by Mr. Bird and Monfieur le Camus) 
were, on a great many trials, always confiderably 
beat by the others whofe extreme breadth was in 
the middle ; and this was repeated with the fame 
refult found fp many times, that I am much in- 
clined to believe the famp will be the cafe when- 
ever the Experiment is fairly executed ; which 
fliould be done on a piece of water fufficiently 
wide and deep as to take away the obje&ion 
parted by Mr. Chapman. Thefe two folids had 
Jefs immerfion, or body, than the others, in pro» 
portion tooz, 151 to 19* and 20 ^ though they 
had the fame fail, and, confequently, pyght to 
fove h^d more velocity, having lefs body tP impel 
B 4 through 
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through the fluid : if, then, the others had cort^ 
fiderably the advantage, it muft have been owing 
to the better form. But that of o%. 19 J, being 
narrower, went confiderably the beft; aind, 
contrary to Mr. Chapman's Experiment, the 
ffronger the wind, the more evident advantage 
the folids had whofe extreme breadth w^s in the 
middle. 

In regard to the Experiment I have made 
upon the fpar of timber (a copy of which I 
fend you *), I found, upon repeated trial* 
(performed in the prefence of an eminent Ship- 
builder, who confidered the Experiment as fairly 
tried), that the fmall end always met with a great 
deal lefs refiftance, being prevented from fhear- 
ing, though otherwife floating at liberty ; whicH 
has induced me to believe that the idea, gene- 
rally received as a maxim, and, I believe, con- 
llantly pra&ifed, has been occafioned by the 
manner in which it is done, with a certain length 
of rope to the ftern of a boat, which permits the 
fpar to Iheer, which it is more fubjeft to do with 
the fmall than with the large end foremoft. 

I submit. thefe Experiments, and the manner 

in which they were tried, to the Society ; and I 

flvould offer them with great diffidence, as they 

* Seepage 11. 

feem 
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fectn to contradift norions hitherto generally 
received (though I believe feldom examined), 
had I not repeated them fo often j with the fame 
refult, as to induce me to think they: are not 
unexaft. I do not, however, offer them as con* 
clufive, but as a farther reafon, added to the 
difference which has been found between the 
Experiments on this effential point, made by 
experienced and able Builders, to fhew how 
neceffary it is that a fet of experiments fhouTd 
be made with the utmoft care and judgment, in 
order finally to decide and afcertain a point upon 
which the Firfi Principles of Naval ConfiruSion 
depend, and in order, to remove and explode 
certain prejudices (if fuch they fhould be found 
to be), and to which thofe who project the plan 
of Veflelsnjay have recourfe, as a fure rule and 
principle of their aft. 

These Experiments (hould then be tried with 
the utmoft care, and in different manners, and I 
fllould think with Models of about three feet 
long, and from fix to eight inches thick, of folid 
woqd, made with the utmoft accuracy ; the form 
df Fifties being by many confidered as a rule 
to follpw ; and which feems fcarce to merit 
mentioning, were it not neceffary to remove 
prejudices itr order more effe&ually to eftablifh 
tfte real fa&. For what analogy can thrre be 
between the Form *of Fifte*, and the manner ra 

tffcrcl* 
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which they rtiove by the a&ion of their tail, and 
the compa£t body of a veflel* which is impelled 
by h^r fails ? The length of tail in a Fiflx is 
neceflary to its velocity, which naturally carries 
the extreme breadth near the extremity, with a 
certain flrength in the Shoulders to put that tail 
jn motion, 

If, therefore, upon trial, it fhall be found that 
Mr. Bird's folids have the leaft refiftance, and 
which, like a FUh, have their extreme .breadth 
near the end, the fhape of a Fifh, which necef- 
* farily has alfo its extreme breadth at the fhoul- 
ders, would not be the more a rule for Naval 
Conftru&ion, being entirely of a different nature 
and moved in a different manner. But why have 
recourfe to reafoning of this kind, when a plain 
and fimple Experiment, properly tried, will 
ascertain the fad, and the real folid of leaft re-» 
iiftance, fuch as can be applied to Naval Con-, 
ftrudtion, clearly eftabjiihed, and which may 
ferve, in future, as an indifputable rule to go by i 
The contradiction which feems to exift in thofe 
Experiments which have been already tried, 
wherein the Models, which had their extreme 
breadth placed only one-third from forward, 
were always beat, notwithstanding they had the 
advantage of equal fail and lefs body, will cer- 
tainly fupply the troijbje and expence of a Setx>f 
Experiments. 
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A. is a piece of wood with an elaftic lath, or 
fpring, B. fixed to it ; which, being at liberty 
to bend according to the force applied, yields 
more or left; and C. is a horizontal piece, added, 
to mark exaftly the proportion and effedfc of that 
force ; D. is a maft,, or fpar t of wood, large at 
one end, and terminating nearly in a point at the 
other. 

The machine A. being placed over the fide of 
a veffel, in the tide's way, and at fuch a diftance 
(about five feet) as not to be affe&ed by the 
veffel - 9 the fpar Z>. having a ftaple drove into 
the centre of each end ; one of thefe ends i$ 
brought to the lath B. which has a frnall hook: 
fixed in order to fix the fpar by the ftaple, anc| 
in fuch a pofition a$ to leave the fpar to floa$ 
horizontally on the water, without railing or de«s 
prefllng the end brought to it ; at the fame time 
preventing it from (heering about to the right or 
left (die lath being then but about half an incfy 
broad). 

The tide, or current, being left to operate 
upon the fpar, that lath was more or lefs drawn, 
and the diftance masked upon C. The end of 
the fpar 'was then changed, and the diftance 
marked as before.-~This, Experiment was re. 

peated. 
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peated, by changing the ends a number of 
times. The refult was, That it appeared clearly 
(the fpar not being permitted to fheer), that the 
refiftance from the full end was very confiderably 
greater than that of the fmall end of the fpar. 



Experiments tried in order to ascertain the 
Resistance ^/"Fluids upon the Solids of 
Different Forms and Proportions. 
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No. i and 2 were exa&ly of the fame fortify 
having their extreme breadth at f from the end/ 
and weighed oz. 15^ 

No. 3 had the extreme breadth in the middle^ 
each half being exa&ly like the lharp end o^ 
No. 1 and 2, and weighed oz. 20{-« 

No. 4 weighed oz. 19 J, and was longer and nar- 
rower than the others, having both ends exa&ly 
equal, and the extreme breadth in the middle. 

JV. B. All thefe Models were about two inches* 
thick, and No. 4, was about two feet long, the 
reft in proportion. 

No. i and a, being exa&ly of the fame fliape 
and weight, were tried ; No. 1 with the fharp end 
foremoft, No* 2 with the full end. Upon a 
number of repeated trials, the difference feemed 
fmall, though rather in favour of the lharp ends 
foremoft when it blew frefh; otherwife it feemed, 
that what the fharp end gained by lefs refiftance^ 
it loft by the fudion occafioned by the full ftenu 
— N. B. All the Models had the fame fail, of 
equal fize and weight, being a fquare thin board 
placed upright (See the Description of the 
Manner in which this Experiment was tried). 

Thefc 
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Thefe two Models, therefore, having the fame 
fail, and having lefs immerfion (weighing only 
oz. 151), had their forms been equally good, 
ought to have had more velocity than No. 3 
and 4 (which weighed oz. 20^. and 19$) : they 
were, however, beat very confiderably at every 
trial without exception. 

No. 3, weighing oz. 2o£, but with the fame 
fail as No. 1 and 2, beat No. 1 and 2 confi- 
derably, having its extreme breadth in the middle. 
No. 4, weighing oz. 19J, but being longer and 
narrower, the extreme breadth in the middle, 
beat all the others confiderably. This experi- 
ment feems to fhew the advantage of a fharp 
entrance, and a ftern equally fo ; the firft to 
open, the fecond to deliver, the fluid without 
fudkion (which, in thefe trials, feemed to impede 
in No. 1, as much as the full end in No. 2, 
by the refiftance it met with). They {hew alfo 
the great advantage of length in proportion to 
width; and if L it appears that No. 3 and 4 had 
fo great advantage, having only the fame fail, 
though they had more area of body and immer- 
sion to drive .through the water, it would be 
conclufive to adopt that idea (thefe Experiments 
being fully confirmed by others made with the 
utmoft care and accuracy) in naval conftrudtion. 

There 
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Inhere can be no doubt but that No. 2,be*rig 
of the:fame width with No. i and 3, but having 
more area in proportion as 20 4- is to 15 {-> would 
carry more fail.— Then, if it heat No. j and 2 
with the fame fail, what would it.do with .the. Hail 
it .could .carry -? 

No. 4 being oz. 19 J, but not fo wide, though 
larger, would carry fomething lefs fail, in pro- 
portion, than No. 3 ; but it went much fefter, 
in proportion. 

The Experiment would have been ftill better 
tried had the Models been thicker, pefhaps 4 
inches, which would have rendered the difference 
of the lines more fenfible. 

The manner in which thefe 'Experiments were 
made was as follows : 



I Water-line 



A. is a flat piece of thin board, placed upright 
tolfcrve as a fail ; and B is a fin, or fort of rudder, 
of thin board alfo, each being of equal .weight 
and fize. Thdrudder, 5, fecves to govern tfce 
model, in a ftrait line, down t be wind, 

• Each 
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Each folid, being arranged as above, was 
placed in a line with the others, at about a foot 
diftance, and impelled by the wind with more or 
lcfs velocity as their form was more or lefs pro* 
per to divide the fluid. 

The piece of water on which this Experiment 
was made, was in a large field, at a diftance from 
trees, and nearly full to the edge, there being no 
impediment to prevent the wind from adting 
equally on each model ; and the fame trials were 
repeated feveral days, and a great number of 
times, No. i and 2 being always beat, though 
the Experiments were executed by able and ex* 
perienced perfons, will, however, fhew with how 
much care and precifion it is neceflary fuch Ex- 
periments (hould be tried, in order to leave no 
doubt as to their refults being to be depended 
upon. 

The methods ufed by Mr. Chapman and Mon- 
fieur D'Alembert (which are very exa&ly 
defcribed in their books) feem unexceptionable. 
They ihould be executed upon a large and deep 
water, and with different velocities, and by per- 
fons of great accuracy, who are accuftomed to 
Experiments ; and the fojids made ufe of Ihould 
be executed with the greateft exadtnefs in folid 
Vol. I. C wood, 
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wood, of about three feet long, and eight or ten 
inches deep. 

If the Society think proper to order thefe 
Experiments, which will determine the folid of 
leaft refiftance in progreffive motion, I will take 
the liberty of propofing a fet of Experiments upotj 
the form of Midfhip-frames A whicjh will be pro- 
per for the Conftrudtiori ofVeflelspf all fizes v 
and which, without diminishing the velocity or 
altering thoft lines which fhall be found to have 
the leaft refiftance, ftiall poflefs the power of 
carrying fail in the greateft degree. 

These two qualities, joined together, form, in 
my opinion, the Firft Effential Principles in Naval 
Conftru&iao. 
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ARTICLE II. 

** the Committee of the SOCIETY for the 
Improvement o/NAVAL ARCHITECTURE. 

Gentlemen, 

I A M happy to have feen fo favourable a be- 
ginning to a Society, which I have no doubt 
will in the end prove highly beneficial to the 
Nav^l purpofes of this Country, It will, I con- 
clude, take fome time to eftablifh proper arrange* 
ments for carryingog the bufinefs of the Society; 
and, till thofe are finifhed, I ihould be forry to 
divert your ^tteqtipn to other obje&s, 

The inclofed Memorandums are therefore only 
meant as Hints, to be laid on the table, till the 
Cpmmittee have leifure jtnd opportunity to look 
at them. 

They were fuggefted to me by the many ap- 
plications that came before the Navy-Board 
when I prefided at it, and from the variety of con- 
tradictory opinions that were offered oq the oc- 
cafion. 

C 2 I HAW 
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I have alfo fent, for your information, a very 
valuable paper which I have received iron} 
Captain Charles Patton of the Navy ; and as 
it relates entirely to one of the firft objefts pro- 
pofed by the Society, I earneftly recommend 
it to their perufaU 

I have only to add, that I am forry not to 
have it in my power to attend your Meetings as 
often as I could wifh, and that I fhall on every 
occafion be happy to communicate what may 
appear to me deferving your attention, and give 
every other affiftance in my power towards the 
fuccefs of fo important an undertaking; beings 
with great refpedt apd efteem, 

Gentlemen, 

Your mod obedient, 

and moft humble Servant, 

Charles Middleton. 
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HINTS 

FOR THI 

COMMITTEE 

OF THE 

Society for the improvement of 
naval architecture, 

*TpO afcertain the beft manner of conftru&ing 
■*• Mafts for Ships of the Line, fo as to give 
the greateft degree of ftrength with all poffible 
lightnefs : the fame as to lower Yards. 

Memorandum* All large Mafts, previous to 
the laft war, were made of New-England Whitk 
Pine, having been found the lighteft, and in all 
tefpetts beftfuited to the purpdfe. The ports of the 
Colonies being at that time inimical, and the demand 
increqfing, the Navy-Board were under the necejftty 
of procuring afupply from Riga : and as the largefi 
flicks from that country feldom exceeded twenty-four* 
inches diameter, but more frequently from nineteen to 
twenty-one % a much larger number of pieces were of 
iOurfe ufed in confirufting Made Mafts. 

From this circumftance, and the nature of the 

wood, being confiderably heavier than White 

C 3 Pine, 
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Pine, the Mafls now in ufe exceed the former 
ones by nearly one quarter in weight; and though 
Riga Mafts are, if ufed fingle, confiderably 
ftronger than thofe of New England, yet I am 
apprehenfive, from the additional weight when 
worked into Made Mafts, they will not, under 
all circumftanees, ftand fo long as the White 
Pine of America. It is alfo evident, that a fliip 
cannot keep up her fides fo well under this inr- 
creafed weight as fhe did under the lefs one, and 
that Ihe muft drain confiderably more in a fea. 

The fize of the Riga Malts were reduced as far 
as was thought prudent ; but the difference of 
weight is (till confiderable, and nearly what I 
have find. The fize of the Rigging, bearing a 
proportion to the height and weight of the Maft. 
muft neceflarily be confidered. 

The fubjedt appears to me an important one, 
and it is therefore fubmitted for confideration. 

The White Pine of America I conceive to be 
what is called here the Weymouth Pine. It is 
confiderably cheaper than Riga of equal dimeri- 
jions, and on that account deferves attention. 
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Experiments are wanting on the proper 
Height of Mafts and Squarenefs of Yards : fome 
contend for one, and fome for another; but no 
comparative trial has been made within my 
knowledge, though many have applied in favour 
of one and the other. 

It is ftill a doubt whether Cable or Hawfer- 
laid Cordage is the beft for ftanding Rigging, 
and what is the moft efficacious mode of pre- 
ferring it from the weather without injuring the 
materials. 

The beft manner of Conftru&ing or Difpofing 
of the Hold as to Stowage and Safety. 

To what extent Copper and Iron may be ufed 
in Knees, &c. fo as to preferve ftrength and light- 
nefs, and fave Knee-timber, which is become 
fcarce, and not to be had. 

The practicability of Moulding Timber where 
the Trees grow, fo as to fave time and carriage, 
and accelerate the fecuring and cojjftrudiion of 
Ships. 

C 4 Whe- 
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Whether the Forefts, in this way* might not. 
become magazines for timber, and prevent fudi 
quantities being kept in a ruined ftate in the 
Dock-y arc's/ to the great injury and wafte of 
timber, and unneceffary occupation of fpace, &c. 

On the ftiorteft time in which a Ihip may be 
put together in this way. 

The propriety of Building Ships under Co* 
vered Roofs, as in Venice, and of keeping them 
in their Slips in the King's and Merchants Yard9 
when built, and how far it may be proper to 
forward them in this way, fo as to admit of their 
being foon completed, when wanted, without 
injury to the feafoning ; or, in other words, the 
ftate of forwardnefs they lhould be left in ta 
attain thefe ends. 

Experiments on the Duration of Winter- 
felled Timber, compared with Timber barked 
(landing, and which has ftood two years or more 
afterwards, and Timber barked after being cut 
down. It is fubmitted, Whether uting it in dif- 
ferent parts of the fame Ship, under water, may 
not be the beft means of proving it? — This 
trial was agreed on before I left the Navy- 
Board f 
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Board ; but the multiplicity of bufinefs tranf- 
a&ing there will make the Experiment more 
fatisfa&ory in the Hands of the Society. 

On the beft Conftru&ion of Capftans for pur- 
chafe and fafetyi 

The beft Kind of Boats, for general ufe, in 
King's Ships of all Claffes. 

The beft Kind of Pumps for general ufe, the 
Number for each Clafs of Ships, and the beft 
Places for fixing them. 

Memorandum. The prefent Chain-Pump is 
net td be relied on in time of danger. 

The quantity of Iron Ballaft beft adapted to 
Ships of different conftru&ions* The beft Man* 
ner of Stowing it, fo as to procure ftiffnefs and 
eafe in the fea, and room in the Hold, and to 
maintain at the fame time the beft failing qua- 
lities* 

The fame as to Shingle Ballaft. 

To what Extent that very ingenious and ufeful 
plan of Captain Schank, on the Advantages of 
Sliding Keels, may be carried. 

The 
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THEbeft Conftru&ion for Packets, Store-fhips j 
Rollers for Hawfe-holes ; Blocks of every kind ; 
Buoys ; and the moft likely means for Encoura* 
ging the Propagation of ufeful Timber. 

I am aware that fome of thefe proportions do 
not literally come within the views of the So- 
ciety; but as they have a very near connexion 
with the fubjeA, and sje more likely to be accu- 
rately examined by them than any other body I 
am acquainted with, I have ventured to lay them 
before the Committee* 

Charles Middleton^. 



To Sir C- Middleton, Bart* 

Sir, 

1HAVE carefully perufed the ptopofal for 
eftablifhing a Society for the Improvement 
of Naval Archite&ure, which you were fo obli- 
ging as to put into my hand ; fince that time, I 
have feen an Address from the Society to the 
Public ; in which they declare, that " They 
" have in view particularly to improve the 

" theories 
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** theories of floating bodies, and the refinance 
41 ,of fluids : to make obfervatiohs and experi- 
€t ments themfelves; and to point out fuch 
** obfervations and experiments as .appear bell 
€€ calculated to further their defigns." 

In this Country, the ftudy of the theories of 
floating b6dies, and refiftance of fluids, has been 
totally neglefled. In France, the very contrary 
has been the cafe ; men of real genius and obfer* 
vation have employed their talents in improving 
this fcience, and have brought it to a confiderable 
degree of perfection. What was known in France 
near a century ago, to every perfon who pleafed 
to make it any part of their ftudy, is not, at this 
moment, known in England to many of thofe t 
who, as profeflionalmen, fill the firft departments 
in their line under Government. 

In order to forward the views of the Society-, 
and remove this National Refle&ion, I know of 
no method likely to prove fo fpeedy and effe&ual, 
as by getting fome of the bed French authors, 
who have written on thofe fubje&s, tranflated 
into Englifh. 

M*. 
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fafter through the water than the fame fmalj 
power applied below, for this reafon. The force 
applied at the head of the maft, which may he 
called the end of the lever, will adt upon the Ihip 
in two different ways ; to give her progreffive 
motion, and to turn her upon her axis in a longi- 
tudinal direction. The tendency to turn on her 
axis will be oppofcd by the refinance of the fluid 
in which (he floats ; but that fluid, when the 
preflqre upon it from the fhip*s inclination tc* 
turn on her axis is but fmall, eafily yields, and 
by this means increafes the progreffive motion in v 
a greater degree than an equal force would do if 
applied farther down upon the maft, o l r on a level 
with the water. But when the force or impulfion 
at th<? head of the maft is incrcafed to a certain 
degree, this effect will ceafe ; becaufe the preflure 
on the fluid, from the Ihip's inclination to turn 
on her $xis, is increafed in proportion to the fore? 
applied at the maft-head, while the fhip's pro- 
greffive motion is refilled in proportion tp thq 
fquares of her velocity. 

If this be a juft folution of the problem, it 
will follow, that ftiqrt and broad veflels, which 
have the greateft tendency to turn on their axes 
in a longitudinal dire&ion, will fooner lofe th$ 
benefit to be derived from high fails by an in- 

creafe 



iiniformly affirm, that they find the contrary to 
be the cafe from experience. Strongly attached, 
however, to his own theory* he endeavours to 
prove what experience rejects. 

It is not improbable that this error of Mr. 
Bouguer has been the caufe of many of the 
French fhips of war, and perhaps theJEngliJh too f 
being too fquare rigged, 

It is a common obfervation, and, I believe, in 
general a true one, that a top-gallant fail, fet alone 
in its proper place, will give a ftiip a greater de- 
gree of velocity, in a light breeze, than a main 
fail, fet alone in its proper place, in the fame 
breeze, would do. Seamen account for this by 
faying, that there is more wind aloft than below, 
and that fails made of thin canvas draw better, 
in a light breeze, than fails made of thick canvas. 
But neither of thefe reafons, nor both taken to- 
gether, are fufficient to account for this effedr. 
The fame thing, I believe, will hold good if the 
experiment were made on a boat, or even on a 
model of three feet long, 

I suspect it will be found (and it may eaiily 
be tried by experiment), that a fmall impelling 
power, at the head of a maft, will force a (hip 

faftei; 
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a good wind ; and it is for this.reafon that four 
mads can never be put in a lhip df a great length 
with the fame advantages which three muft pro* 
duce. 

Mr. Miller, of Dalfwinton in Scotland, who 
has made many Experiments on veffels at a 
great expence, has not been able to do juftice to 
his own Experiments, for want of a knowledge 
of the principles on which they ought to have 
been mafted. He built a long, flat, and narrow 
velfel, and rigged her with four low mafts •, fhe 
did not anfwer, and it was impoffible that flic 
fhould : but had fhe been properly mafted, Iho 
would, in all probability, have anfwered his ex- 
pectation. He built a veffel upon two long, 
narrow, and quite flat bottoms : this conftrudion 
required rather tall mafts and narrow yards, but 
he rigged her with five low fnafts ; the confe- 
qtfence was, that fhe fell to leeward in the mofl; 
moderate breeze with fmooth water ; fhe could 
only fail large, yet the conftrudtion of the veflej 
was not improper for keeping a wind. 

The generality of the fhips in the Coal-Trade 
are rather long, and particularly fo in the floor : 
this conftru&ion, according to the foregoing 
theory, fhould anfwer beft with tall mafts and 

narrow 
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Harrow yards ; and Experience has taught them 
to rig their veflels in this manner. Some people 
imagine that they adopt this method for conve- 
nience in narrow channels ; but I have been 
tefiured by many of them, that they find their 
Veflels fail better, and keep a better wind, when 
Tigged in this manner. 

There are a kind of Dutch veflels, very long, 
flat, and narrow, which may conftantly be feen 
in the river Thames, and which fail and work 
Very well. Experience has taught the Dutch to 
rig thofe veflels high and narrow ; the foot of 
their fails do not extend over more than two thirds 
of their length ; they are galliot-rigged, with a 
fmall mizen clofe aft. 

1 have obferved, in Holland, that they do not 
fix the rope by which they track their veflels* on 
a line with the men or horfes which drag them, 
but confiderably higher up on the maft. But if 
they were to drag a globe through the wate*, 
they would find it neceffary to fix their track- 
rope at the furface ; if -an oval figure, a little 
higher ; if an oblong of great length, confiderably 
higher; in order to obtain the greateft velocity 
with a given force. 

D What 
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a good wind ; and it is for this.reafon that four 
mads can never be put in a ihip df a great length 
with the fame advantages which three muft pro* 
duce. 

Mr. Miller, of Dalfwinton in Scotland, who 
has made many Experiments on veffels at a 
great expence, has not been able to do juftice to 
his own Experiments, for want of a knowledge 
of the principles on which they ought to have 
been mailed. He built a long, flat, and narrow 
veifel, and rigged her with four low mails \ flic 
did not anfwer, and it was impoffible that flic 
fhould : but had ihe been properly mailed, {he 
would, in all probability, have anfwered his ex- 
pectation. He built a veffel upon two long, 
narrow, and quite flat bottoms : this conflrudion 
required rather tall mails and narrow yards, but 
he rigged her with five low mails ; the confe- 
quence was, that ihe fell to leeward in the mofl; 
moderate breeze with fmooth water ; fhe could 
only fail large, yet the conitrudtion of the veflej 
was not improper for keeping a wind. 

The generality of the ihips in the Coal-Trade 
are rather long, and particularly fo in the floor : 
this conftru&ion, according to the foregoing 
theory, fhould anfwer bed with tall mails and 

narrow 
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out errors, and prevent the readers from being 
led into miftakes, by adopting their fentiments 
without proper difcrimination. 

The perufal of fuch books muft, however, 
convince every reader, that the fubjedt has been 
carefully attended to, in France, by philofophers 
and men of fcience; notwithftanding which it 
feems far fliort of perfection. 

The difficulty and expence of accurately mak- 
ing a fufficient number of Experiments, even on 
a fmall fcale, with the impofiibility of doing it 
on a large one, has greatly obftrufted knowledge 
in this branch of fcience. 

To remove this difficulty as much as poffible, 
muft be an objedl of the firft magnitude, in pro- 
moting the views of the Society. But to at- 
tempt it on too large a fcale would not only ex- 
hauft their funds, but greatly limit the number of 
Experiments, and difcourage the Artifts. 

If fuch confiderations have any weight, would 
it not be proper for the Society, to offer a 
handfome Premium for the beft plan of trying 
Experiments on a fmall fcale; fuppofe on Models 
of two, three, or four, feet long ? 

D z None 
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None ought to be tried on a large fcale but 
fueh as cannot be determined on a fmall one, and 
that promifc fome improvement worthy of the . 
cxpence. 

As the apparatus for trying the degree of ve- 
locity, either in a diredt or oblique line, mull be 
different from that which is adapted for trying 
the comparative degrees of rolling and pitching, 
of proving whether a maft will give way at the 
cxadt height of the metacentre found by calcu- 
lation, &c. would it not be proper for the 
Society to give a Premium for each? 

As Plans and Models may be formed m as 
great variety as the Artifts have different ideas on 
this fubjeft, the Society will probably find, that 
having them, in all cafes, made of wood, muft be 
attended with a great deal of trouble, lofs of 
time, and difficulty of making the neceffary al- 
teration, efpecially where they wifh to add to any 
particular part, in order to know the different 
effedt that fuch addition will produce. 

If any du&ile matter, fit to make Models, of 
a proper denfity, and of a texture that would 
cafily take and retaia the form given to it, could 

be 
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out errors, and prevent the readers from being 
led into miftakes, by adopting their fentiments 
without proper difcrimination. 

The perufal of fuch books muft, however, 
convince every reader, that the fubjedt has been 
carefully attended to, in France, by philofophers 
and men of fcience; notwithftanding which it 
feems far fliort of perfe&ion. 

The difficulty and expence of accurately mak- 
ing a fufficient number of Experiments, even on 
a fmall fcale, with the impoflibility of doing it 
on a large one, has greatly obftrufted knowledge 
in this branch of fcience. 

To remove this difficulty as much as poffible, 
muft be an objedt of the firft magnitude, in pro- 
moting the views of the Society. But to at- 
tempt it on too large a fcale would not only ex- 
hauft their funds, but greatly limit the number of 
Experiments, and difcourage the Artifts. 

If fuch confiderations have any weight, would 
it not be proper for the Society, to offer a 
handfome Premium for the beft plan of trying 
Experiments on a fmall fcale; fuppofe on Models 
of two, three, or four, feet long ? 
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Mr. Bouguer's " Traite du Navire'* is a firii* 
rate performance on the theory of floating bodies* 
and M^Duhamel's u Elements of Naval Archt- 
" te&ure" deferve the fame character, on the* 
practical part of that fcience. 

Translations of fuch claffical works are not 
Only neceffary for the information of the Englifh 
reader who does not underftand French, but for 
explanation of the technical terms, even to thofd 
who do underftand that language* 

In treating oft a fubjeft of fo various and com* 
plicated, a nature as Naval Architecture, it 
is no wonder that even men of genius and ability 
fliould fometimes fall into errors* But it is a 
misfortune when the celebrity of their names 
makes others adopt theif fentiments without pros- 
per inquiry* This, I believe, has been the cafe, 
in fome inftances, with thofe two authors. 

Mr. BouGi/er afferts, that the more canvas 
that can be fpread on a fhip, low down, it is the 
better ♦, as he alledges it muft have an equal ef* 
fort in pufliing her forward, and tend lefs to make 
her incline to one fide. On this principle, he 
ftrongly recommends very fquare yards and low 
malts, although he acknowledges that feamen 

uniformly 
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uniformly affirm, that they find the contrary to 
be the cafe from experience. Strongly attached, 
however, to his own theory,, he endeavours to 
prove what experience reje&s. 

It is not improbable that this error of Mr* 
Bouguer has been the caufe of many of the 
French fhips of war, and perhaps theEnglifh too f 
being too fquare rigged, 

It is a common obfervation, and, I believe, in 
general a true one, that a top-gallant fail, fet alone 
in its proper place, will give a fhip a greater de- 
gree of velocity, in a light breeze, than a main 
fail, fet alone in its proper place, in the fame 
breeze, would do. Seamen account for this by 
faying, that there is more wind aloft than below, 
and that fails made of thin canvas draw better, 
in a light breeze, than fails made of thick canvas. 
But neither of thefe reafons, nor both taken to- 
gether, are fufficient to account for this effed:. 
The fame thing, I believe, will hold good if the 
experiment were made on a boat, or even on a 
model of three feet long, 

I suspect it will be found (and it may eafily 
be tried by experiment), that a fmall impelling 
power, at the head of a maft, will force a fhip 

fafter 
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fafter through the water than the fame fmaU 
power applied below, for this reafon. The force 
applied at the head of the maft, which may he 
called the end of the lever, will adt upon the (hip 
in two different ways ; to give her progreffive 
motion, and to turn her upon her axis in a longi- 
tudinal dire&ion. The tendency to turn on her 
axis will be oppofcd by the refiftance of the fluid 
in which (he floats ; but that fluid, when the 
prefiqre upon it from the (hip's inclination to 
turn on her axis is but fmall, eaflly yields, and 
by this means increafes the progreflive motion in x 
a greater degree than an equal force would do if 
applied farther down upon the mad, oV on a level 
with the water. But when the force or impulfion 
at the head of the maft is increafed to a certain 
degree, this effe£t will ceafe ; becaufe the preflure 
on the fluid, from the ihip's inclination to turn 
on her ^xis, is increafed in proportion to the fore? 
applied at the maft-head, while the (hip's pro- 
greffive motion is refifted in proportion tp thq 
fquares of her velocity. 

If this be a juft folution of the problem, it 
will follow, that (hprt and broad veffels, which 
have the greateft tendency to turn on their axes 
in a longitudinal direction, will fooner lofe this 
benefit to be derived from high fails by an in- 

creafe 
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creafe of the breeze, than long (hips would do t 
fpr which reafqn they fhould fpread more canvas, 
in proportion, low dpwn, and lefs aloft. 

On the contrary; a long fliip having much lefs 
tendency to turn on her axis in a longitudinal di- 
rection, will continue mych longer than a Ihort 
pne to benefit from very high fails. She ought 
tp have tallej mafts and narrower yards, in pro- 
portion, than a ihort and broad vefifcl, particu- 
larly if foe has a Jopg floor, 

i 
It may be proper to confider whether this 
theory is fupported by experience. 

Cutters, from their greatbreadth in proportion 
to their length and Ihort floors, muft have a great 
tendency to turn on their centres in a longitudinal 
dire&ion. Experience lhews that they find • it 
neceffary to fpread a great deal of canvas low 
down ; witnefs their long main booms, reaching 
far over their fterns, and bowfprits kept on a level 
with the water. Luggers have often three, and 
fometimes four, low mafts, with a view to fpread 
a great deal of canvas low down: experience 
lhews the good effedt. But a long vefiel rigged 
in this manner, would neither fail, work, nor keep 

a good 
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a good wind ; and it is for this.reafon that four 
mads can never be put in a fliip df a great length 
with the fame advantages which three muft pro* 
ducc. 

Mr. Miller, of Dalfwinton in Scotland^ who 
has made many Experiments on veffels at a 
great expence, has not been able to d6 juftice to 
his own Experiments, for want of a knowledge 
of the principles on which they ought to have 
been mafted. He built a long, flat, and narrow 
veflfel, and rigged her with four low mafts \ flic 
did not anfwer, and it was impoffible that flic 
fliould : but had fhe been properly mafted, flic 
would, in all probability, have anfwered his e$-> 
pedation. He built a veffel upon two long, 
narrow, and quite flat bottoms : this conftrudion 
required rather tall mafts and narrow yards, but 
he rigged her with five low foafts ; the confe- 
quence was, that fhe fell to leeward in the mofl; 
moderate breeze with fmooth water ; ftie could 
only fail large, yet the conftrudtion of the veffel 
was not improper for keeping a wind. 

The generality of the fliips in the Coal-Trade 
are rather long, and particularly fo in the floor : 
this conftrudion, according to the foregoing 
theory, fliould anfwer bed with tall mails and 

narrow 
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hatrow yards ; and Experience has taught them 
to rig their veflels in this manner. Some people 
imagine that they adopt this method for conve- 
nience in narrow channels ; but I have been 
afiured by many of them, that they find their 
veflels fail better, and keep a better wind, when 
rigged in this manner. 

There are a kind of Dutch veflels, very long, 
flat, and narrow, which may conftantly be feen 
in the river Thames, and which fail and work 
very well. Experience has taught the Dutch to 
rig thofe veflels high and narrow ; the foot of 
their fails do not extend ovei more than two thirds 
of their length ; they are galliot-rigged, with a 
fmall mizen clofe aft. 

1 have obferved, in Holland, that they do not 
fix the rope by which they track their veflels* on 
a line with the men or horfes which drag them, 
but confiderably higher up on the maft. But if 
they were to drag a globe through the watej-, 
they would find it neceflary to fix their track- 
rope at the furface ; if -an oval figure, a little 
higher ; if an oblong of great length, confiderably 
higher; in order to obtain the greateft velocity 
with a given force, 

D What 
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"What I have accounted for by the inclination 
which fliips have to turn on their axis in a longi- 
tudinal direction, Mr. Bouguer has imputed 
wholly to the refiftance of the water on the Ihip's 
bow. If he had been right in this conjecture, it 
would have followed, that the more canvas fpread 
low down, on every kind of veffel, the better : 
Experience demonftrates that he was wrong. 

I fear I have faid too much on this fubjedfc for 
a hint, and, perhaps, too little to be perfectly 
underftood. Yet I think this hypothefis of fo 
much confequence, for regulating the fize of 
mafts, yards, and. fails, that it was neceffary to 
explain myfelf at fome length, efpecially as I 
believe the idea to be perfe&ly new. If I had it 
fairly proved by fome fimple and eafily-made 
Experiments, I fliould be inclined to give a De- 
monstration, with fome account of the advan- 
tages which may be derived from it, in mafting, 
and juftly proportioning the fize and fhape of the 
fails, &c. to the Society or to the Public. 

Some errors in Mr. Duhamel's book might 
likewife be pointed out, if this were the proper 
place; but it may be fufficient to obferve, that 
tranflations of fuch books ought to be attended 
with notes written by fome able hand, to point 

out 
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out errors, and prevent the readers from being 
led into miftakes, by adopting their fentiments 
without proper difcrimination. 

The perufal of fuch books muft, however, 
convince every reader, that the fubjedt has been 
carefully attended to, in France, by philofophers 
and men of fcience; notwithftanding which it 
feems far fliort of perfe&ion. 

The difficulty and expence of accurately mak- 
ing a fufficient number of Experiments, even on 
a fmall fcale, with the impoflibility of doing it 
on a large one, has greatly obftrufted knowledge 
in this branch of fcience. 

To remove this difficulty as* much as poffible, 
muft be an objedt of the firft magnitude, in pro- 
moting the views of the Society. But to at- 
tempt it on too large a fcale would not only ex- 
hauft their funds, but greatly limit the number of 
Experiments, and difcourage the Artifts. 

If fuch considerations have any weight, would 
it not be proper for the Society, to offer a 
handfome Premium for the beft plan of trying 
Experiments on a fmall fcale; fuppofe on Models 
of two, three, or four, feet long ? 

D z None 
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None ought to be tried on a large fcale but 
fuch as cannot be determined on a fmall one, and 
that promifc fome improvement worthy of the . 
cxpence. 

As the apparatus for trying the degree of ve* 
locity, either in a diredfc or oblique line, muft be 
different from that which is adapted for trying 
the comparative degrees of rolling and pitching, 
of proving whether a maft will give way at the . 
cxadt height of the metacentre found by calcu* 
lation, &c. would it not be proper for the 
Society to give a Premium for each? 

As Plans and Models may be formed in as 
great variety as the Artifts have different ideas oft 
this fubjeft, the Society will probably find, that 
having them, in all cafes, made of wood, muft be 
attended with a great deal of trouble, lofs of 
time, and difficulty of making the neceffary aU 
teration, efpecially where they wifh to add to at>y 
particular part, in order to know the different 
effect that fuch addition will produce. 

If any du&ile matter, fit to make Models, of 
a proper denfity, and of a texture that would 
cafily take and retain the form given to it, could 

be 
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be difcovered, it might perhaps be worthy of a 
Premium, 

Experiments fliould be firft made on bodies 
of themoft fimple figures, as they will be found the 
propereft for difcovering any fingle quality ; and 
even where more qualities than one muft be 
united, ftill, the Ampler the figure, the better 
chance for being accurate in making the Experi- 
ment. But, where all the properties of a fhip 
are to be taken into confideration, as united in 
one body, the Experiment muft neceflarily be 
made with the Model of a Ship. 

To illuftrate my meaning by an example: 
Suppofe it were required to know, whether a 
floating body partly immerfed, like a fhip, in a 
fluid, and {harp towards «each end, would meet 
with a greater or lefs refiftance from that fluid, 
with the extreme breadth in the middle of the 
length, or toward one end of it ; the moft fimple 
figure, on which to try this experiment, would 
be, a Model of a given length and breadth, 
fhaped like a wedge towards each end, and 
placed on edge in the water, having the fharp 
ends perpendicular to the horizon. This Model 
might be tried againft another made of the fame 
rnatter, and of equal weight, length, breadth, 
D 3 and 
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and depth, but having the extreme breadth 
towards one end : the refult. of the Experiment 
would be much more to be depended on, than it 
would be, were the fame Experiment to be tried 
ori the Models of Ships ; which being fo compli- 
cated, matters foreign tp the Experiment might; 
affedl the iffue of it. 

I have been more particular on this fubjeft, 
beqaufe it h&s been ufq^l to fry on the Models 
of Ships properties common to other floating 
bodies, which might have been better afgertaine4 
on Models of a Ampler fhape. 

Mr. Duhamel gives the angle made by dif- 
ferent fhips bows, with a view to afcertain the 
propercft angle for dividing the fluid, by com-* 
paring the reputed character of the fhips for 
failing: but nothing can be more vague; this 
angle can only be afcertained by Experiments 
made on bodies of a fimple figure : the refult 
will hold good in fhips. 

If the Society (hall caufe an artificial pond ot 
bafon to be made for trying Experiments, it 
fhould be broad enough to admit of a good many 
Models at the fame time, that a comparative tria,! 
jivay be made of Models of equal weight, lengthy 

breadth^ 
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breadth, and depth ; the bodies of all being 
compofed of the fame homogeneous matter, the 
form alone being left to the artift. The centres 
of gravity might be regulated by a lead keel of 
equal fize and weight affixed in the fame manner 
to each. 

A Premium fhould be given to the Artift who 
produced the fafteft failer; a greater Premium if 
flie likewife made the greateft refiftance in a fide 
dire&ion, or kept the beft wind ; and the 
Prratest Premium, if, to the other two pro- 
perties, fhe made the greateft refiftance to a rolling 
motion, and fooneft became at reft. 

Of all round fhapes, a globe, having a bias, or 
its centre of gravity in a different point from the 
centre of the fphere, muft be the ihape the moft 
liable to roll long and deep in any dire&ion ; and 
for the fame reafon, of all long bodies, a cylinder 
muft be the moft liable to roll long and deep 
from one fide to the other. Ships ought not to 
roll long and deep, and therefore ought not to 
be of this ihape, unlefs fome advantage arifes from 
it of ftill greater importance ; which I believe is 
not the cafe. Notwithftanding this confideration, 
many of the largeft Britifh fhips of war (not 
copied from French models) have their midfhip- 

D 4 frames 
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frames very near a half circle ; the confequencc 
is, that they rauft either roll very deep, or bring 
the centre of gravity too high for preferving a, 
proper degree of (lability when under fail j Ihips 
ought therefore to have a pretty ftraight futtock : 
or, if the draught of a midfhip- frame, which I 
have the honour to fend you herewith, is on a 
proper plan, they ought rather to have a curve in 
the oppofite direction. I have fhewn this draught 
to Mr. Rule, the Mafter-fhipwright oiWoohmch^ 
yard, who approves of the plan, and fays, fhips 
might eafily be made of this fhape, by a little 
addition to the outfide, without requiring addi- 
tional knee-timber for forming the angle between 
the floor-timbers and the futtocks, 

The veffel was built in the Eaft-Indies, and^ 
I was told, not only failed remarkably well, but 
did not roll like other fhips ; which I can very 
well believe* I never faw the draught of any 
other part of her body, but 1 have been informed 
thatMr. Miller, ofDalfwintQn, has the whole *, 

To procure that, and to learn her properties 
and defe&s from good authority, as fhe deviates, 
fo much from the common form, may be an 
objeft worthy of the Society. 

• There is a very accurate Model of this Veffel at th& 
Eaft-lodia Honfc. See the Plan at the End of the Letter. 

Th* 
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The common argument in favour of a roun4 
futtock is, that it increafes the capacity, and 
makes the (hip more buoyant. But this property 
fliould rather be obtained by increafing her 
length, or continuing a number of her frames 
a-midihips of an equal area, 

Ir a (hip of 64 guns were to be cut in th$ 
middle of her extreme breadth, and made as 
long as a ihip of 74 guns, having her mails and 
yards properly proportioned, fhe would carry 
her guns higher than flie did before, and, pro- 
bably, fail fafter than any other two-decked fhip 
in the fervice. 

The idea that flriips ought immediately to taper 
pr become narrower from the midfhip bend or 
frame, that the doling of the water behind them 
inay pulh them forward, is a vulgar error-, that 
the fliape of Fifhes ought to be copied in fhips* 
is another ; as the analogy does not hold good, 
yet thofe two ideas have occafioned great. blun* 
flers'in Naval Archite&ure. 

I need not tell you, that an immenfe expence 
has been incurred by fpringing and rolling away 
niafts. A very great part of this might have 
|peen faved^ if the proper forms h^d been given 
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to the flups bottoms and upper works; the 
former to refift rolling, and the latter to bring 
the metacentre (as Mr. Bouguer calls it), or the 
changing-centre, as the name implies, high up 
upon the maft when the ftiip rolls deep ; which 
is to be done by making the extreme breadth 
fbme height above the water. line, and continuing 
it as high as the Ihtp is likely to roll deep. A 
Cutter, which fpreads or continues to increafeher 
bieadth to the top of her gunnel, would never 
loll away her maft ; and it would be a very eafy 
matter to make the lower mails of frigates, or 
even two-decked fhips,, very fecure againft it. 
Bat moft of our large fhips are of fuch a. con- 
fflraftion as to place the metacentre a little above 
the deck, when they roll deep, all above a&ing 
as a lever to make the maft give way at this place ; 
experience Ihews that it has too often the effedt. 
All Builders of large fhips, or rather thofe who 
form the draughts of them, as well as Mafl> 
makers, fliould be matters of this fubjeft. 

I beg leave to fay a few words on the paiition 
ia which mails ought to ftand, in order to favour 
the trim of the vefleU 

According to the theory which I have laid 
down, that Ihort and broad veflels, being apteft 

tQ 
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to turn on their centres in a longitudinal direc* 
tion, require to have the impulfe which driveg 
them forward, efpecially when they fail fail, 
placed low down ; it will follow, that the mafb 
of fuch veffels Ihould (land in a dire&ion favour- 
able for producing fuch an effed. Short and 
broad veffels which have but one maft, or even 
when they have two, that which is placed near 
the centre of the veffel fliould, for this purpofe, 
rake much aft. Long iliips with long floors 
ihould have them upright. 

Experience favours the theory. 

As it is neceffary to calculate with as much 
precifion as pofiible, even from the draught of a 
lhip of war intended to be built, the weight of the 
column of fait water that Hie will difplace, in 
order to afcertain from thence, with as much 
preQifipp as poffible, the height that Ihe will carry 
her lpwer-rdeck ports out of the water; for this 
purpofe it is neceflary to know, with the greateft 
exadnefs, the weight of a cubic foot of fait water. 
It has been often tried, but both French and 
Engliih authors differ a littl&from each other on 
this fubjedt. Perhaps the Society Ihould be at 
fome pains to have it accurately determined ; the 
method which Mr. Duhamel ufed for that pur- 
jppfe niay be found ip the Preface to his book. 

Nqthukq 
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Nothing has tended more to impede the ex* 
tenfion of the knowledge of the Theory, or 
Scientific Part, of Naval Archite&ure, among 
thofe Profeffional Men in this Country who rife 
to fill the higheft offices in that department, than 
the very contracted mode of their education in 
the King's Yards, where they certainly learn to 
become excellent Practical Ship. builders, but 
have, in general, a very limited knowledge of the 
Theory on which it is founded. As it is no part 
of their duty to form Draughts to build from, it 
becomes a fmall part of their ftudy. The confe- 
quence is, when they come to fill that department 
where it is their duty, a want of fkill to make 
improvements obliges them to copy the errors* 
of their predeceffors. This conveys no reflection 
on the gentlemen themfelves, but folely oji the 
mode of th^ir education, 

With a view, I fuppofe, to remedy this evil, 
the Society have propofed to "aflift young per- 
€c fons in the attainment of this moft ufeful art/* 
and even to affift in forming an Academy for that 
purpofe. 

In either cafe, the principal parts of education 
will be : ■ v 

Arithmetic 



. { 45 ) 

Arithmetic in all its branches, particularly 
95 it relates to Menfuration : 

Algebra: 

Drawing, efpecially as it relates to delineating 
{hips, or the parts of .which they are compofed, 
upon a plane : 

Geometry : 

Trigonometry: 

Conic Sections, and Mathematics in ge- 
neral, particularly as they relate to Naval Archi- 
tecture : 

Even Civil Architecture fhould be taught, 
as far as it relates to all buildings neceffary in 
the King's Yards : 

Engineering, for the fame reafon, and 
Mechanics, efpecially as they relate to Naval 
Engineering : 

Fortification, as it may relate to fecu- 
ring yards, &c. from attacks by fea, floating 
batteries, &c. 

I HAVE 



( 46 ) 

I have omitted thofe branches taught in the 
Yards, as part of the education fliould be there, 
and part at fea. 

I shall only add, that, as Men of Science are 
»ot always men of wealth, the Society may, 
perhaps, find fome advantage from admitting 
fome Honorary Members, for merit only ; 
twenty pounds worth of information being worth 
twenty pounds in money* 



I have the honour to be, 

SIR, 

Your moft humble fervant, 

CHARLES PATTON. 

Woolwich. 
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*"*. 



Midship-frame of the Snow Cornwallis of 
300 tons *. ' 

Length 84 feet. 

BftEADTH 27 feet. 




1 f i ■' p f t t ' 



* Referred to, in page 40. 
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ARTICLE III, 

TO THE SECRETARY, &C. 

SIR,. Garlfcronaj January the 3d, 179^* 

IN confequence of a requifitlon In zS'HUrifs 
to the Public \ efr . for a new method of afcdr- 
taining a fhip's burthen, by which the threfc 
principal dimcnfions of a fhip muft be obferved, 
I have at my leifure-hours and by way of amufe- 
ment undertaken that problem (as variety of 
lludy is pleafing). Regardlefs of the premium* 
it would afford me the greateft pleafure, if this 
my undertaking fhall give any fatisfa&ioto. 

It contains two different ways of calculating a 
fliip's burthen ; the one I have confidered ufeful 
when £ontra<5ting for the building of a fhip ; and 
the other when the queftion is, What quantity 
of weight in goods a veffel pofitively can carry ? 

I also annex the ufual method of meafuring 
fhips in Sweden, Neither of thefe methods do 
#nfwer the requeft of the Society, as I cannot by 

any 



( 49 ) 

any other means find out bow to exprefs a (hip's 
depth, but relative to the breadth, length, or 
both, from which the depth neceffarily will be 
loft in the expreffion. You will find more ob- 
jections pointed out in the operation. A houfe 
may be built two", three, or four ftories high, 
and eaeh ftory as high as you pleafe, without 
regard to length or breadth, but with {hips it is 
not fo. A frigate will never be a three-decker, 
I have the honour to be, Sir, 
Your humble Servant, 
(Signed) F. H. af CHAPMAN, 



ON THE METHOD OF ASCERTAINING A 
SHIFs BURTHEN. 

IN England it is ufual to multiply the length 
of the keel * by the extreme breadth of the fliip, 
and this agjain by half the breadth (inftead of by 
the depth), the produft of which divided by 94 
is then deemed the veflel's tonnage. This me- 
thod might do tolerably well, although it does 
not include the depth ; becaufe it is not to be 
fijppofed, that any one ihould be fo abfurd* for a 

♦ Fo/ tonnage. 
Vol. I. E. little 
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little gain, to give the veflel more depth 
would anfwer the other two dimenfipns, fin$$ M 
might render the fliip ufelefs. £ut on examioi|^| 
into the manner by which the length of the k$d$ 
is afcertained, we flbali find the above mcthftdf 
highly erroneous. For the rake of the ften}^| 
reckoned i of the breadth, and for the nkeffC ] 
the ftern-poftif of the breadth, When Uum . 
two are added together., and fubftra&ed firqgfc t 
the length of the veflel on the lower deck, tl^en ". 
is the remainder laid to be the length of th$ 
keel for tonnage. 

Let the veflel*s length on the lower deck, or at 
the height of the wing tranfom ~ L; the lhip'« 
breadth midfliips = B. Now i + i = it ; the 
length of the keel is therefore == L -r» $£ 9k 
which multiplied by the breadth, and again by 
half the breadth, and divided by 94, givej 

t, _ ^b X— , which is( then the fhip's tonnage^ 

94"""* 
If this is made a Maximum, then fhpuld tfc£. 

Jhip's tonnage be greateft when the breadth^* 

tt of the length (L) ; and if the fame quantity.. 



# Far tonnage* t 

t In McnW fa*. ,hch. f* .EuffiSjJj 
In King 8 feryicc - >i J- per . e<Jge rf ^ rabb £ 

i» 



[ 



*. 
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tittle gain, to give the veflel more depth &U£ 
would anfwer the other two dimenfions, fioce iff* 
might render the {hip ufelefs. 3ut on examinmM 
into the manner by which the length of the k$el^l 
is afcertained, we {hall find the above method! 
highly erroneous. For the rake of the fietxt U 
reckoned i of the breadth, and for the rake o| 
the flern-poft i f of the breadth, "When theffc 
two are added together., and fubftra&ed from, 
the length of the veflel on the lower deck, then 
is the remainder laid to be the length of the 
keel for tonnage. 

Let the veflel*s length on the lower deck, or at 
the height of the wing tranfom zz L ; the ihip't 
breadth midfliips = B. Ttfow i + i = ii j the 
length of the keel is therefore == Z, — iS 5* 
which multiplied by the breadth, and again by 
half the breadth, and divided by 94, give* 



£ _ ^b X— , which is( then the fliip's tonnage. 

If this is made a Maximum, then Ihould the 
flup's tonnage be greateft when the breadth- 1$. 
fr of the length (L) •, and if ^he fame quantity 

# For tonnage* 

+ I„ Merchant, fa*. ,**. f^AS**.'*! 
In Kmg s feryicc - if | pw . edge rf ^ tM ^ 

is 
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ic made s 0, then the fliip cannot carry any 
burthen when the breadth is *§ L. This I fhall 
fully illuftrate by the following Figure *. 

Suppose Ah or ioofeet to be the vefiel's length § 
AB 9 ABy AB % or 10, 20,30,80:. different breadths 
to the famfe length (100). If then the vefiel's 
tonnage is calculated as above for every different * 
breadth, then muft all the correfponding ordu 
nates B C,BC 3 B C f &c. exprefs the fliip's ton- 
nage. *By this Figure it appears, that when the 
breadth is 92 feet, or I? of the length, then is 
the ordinate BC longed, or then the veffel 
carries moft weight. But as the veffel becomes 
broader, the burthen .decreases ; fo that when the 
veffel , becomes 138 feet in breadth, or 4f of its % 
length, then it cannot carry any burthen : and if 
its breadth be greater, it will carry lefs than 
nothing, AH which fhews that the rule is 
erroneous j nor can there be any-thing more 
abfurd than to fuppofe, that the part of this 
Figure which is within the ticked lme, contains 
fomething, but that the whole contains nothing. 
. Thefe errof s, however, are not very apparent* 
becaufe the brfcadth of a fhip of xoo feet in 
length, for inftahce, feldom varies more than 
between 45 and 28 feet, and fo on in proportion 
ifcith refpeft to larger or fmaller fhips. Never- 

• See Plate annexed, , 
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t 

tfcelefs, although this variation is not great, ftill 
}t is produ&ive of a greater number of tons in a 
broad than in a narrow vefiel, though the produdfc 
of the length and breadth {imply may be alike in 
bpthi. 

But it is the Builder that makes an eftimate of 
the building-expences of a ihip, and this coft is 
in proportion to the produft of its length, 
breadth, and depth ; the ihip may be broader or 
narrower in proportion to its length, when the 
product is alike, the price is nearly the fame; but 
as it appears eafier to judge of the difference in 
the price when ^xed on the number of tons, 
which is done by dividing the fum that the Ihip 
cp.fts by the number of tons that are produced 
by the rule adopted, by which each ton of ^ 
broader ihip will cod lefs than each ton of ^ 
narrower, the buyer therefore gives the prefe-r 
rcnce {o a broad ihip, as he imagines that he 
gains by it, not knowing of the circumftance 
that lies hid in the erronepys rule. If therefore 
what is thus calculated is to maintain the name 
of t^s, then every ton is fm^ller in a broadj 
yeffcl than in $ narrow ope. In cpnfequence o^ 
this he neither gains nor lofes by his choice, 
but it is attended with the ill confequence of 

building 
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Wilding friipi too broad in proportion id their 
letogth; 

I Am ihfdrthed that it has been thought pro- 
fitable to build (hips extremely broad, and 
immediately, or fome time after, $ut them intd 
dock bo be lehgthehfed ; but hoto Far it is profU 
table, calculatioh will fliew^ wheii the coft of 
lengthening the fame is known: It is therefore 
necefTaty to put a flop to fd peniicibus a jira&ice, 
which (!hould be done by ifortiiihg aiothfcr riile. 
The coft 6f a (hip is riearly irt proportion to it* 
totiter (brfacfe multiplied by the thicknefs of it$ 
fides ; but as this thicknefs may be confidered in 
proportion to one of the dimenfibns^ fo it may 
he judged that the produdfc of length, breadth, 
and depth, givfcs the proportional coft; Never- 
thelefs a difficulty attends this, namely, the ierigth 
and breadth can precifely be fixed, tut the 
height or depth not altogether fo eafily. For 
inftance* i£ t ufe thfe depth ot the hold as the 
third dimenfion, it niay happen* irt confeqiiehee 
6f the cargo which the veffel is to carfy, that the 
Tower deck hasbeefi laid a foot higher tir lchftrer, 
although its length, breadth, and the whdle of 
the height, remain the fame without any alte- 
ration; the expence of building equally the 
feme, as al(b the burthen ; 'but the difference bf 
tht height of the deck increafes or decreafes the 
£ 3 ^*b&q&., 
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produ#, and confequently the price in propo** 
tion. In like manner it a£ts with regard to the 
upper deck. Should the height of the veffef 
from the kelfon to the gun-wale be taken as the 
third dimenfion, it will be foqnchto Vary as mud* 
as the former* Few: example, the gun-wals 
might be made half a foot or a foot left in 
height, and that added to thje gun-wale after the 
fhip is built, which of courfe would make it coft 
h(s than if that height was included in the cal- 
culation. If that part of the ffrip which i* im* 
merfed when loaded fhould be taken as the third 
dimenfion, then, would it depend on how higl* 
the water-line ftands marked «*n the draught up- 
to which the fhip ought to be loaded, which 
might alfa be higher or lower. It is therefore 
tetter to institute a rule, which, although not 
totally exaft, is dill determined, and not fubje& 
to difputes or confufion. 

I sh a el therefore propofe, that the flap's height 
or depth lhould be taken in a proportion to the 
two precife or determined dimenfions y namely* 
as the fquare root of the produtt of the length 
and breadth. If now the length and breadth be " 
exprefled by L and B, then muft the depth be in 
a certain proportion to L S f , without regarding 
bow great that quantity may be. Tim 

ought 
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fe\igk td be multiplied by the length and 
breadth, that is, the number of tons {hall be as 
LSi * B L =± LlR. This expreffion is a 
fclidity or content which chara&erises the fige 
tof the (hip* in which two of the principal di- 
tnehfi'ons are equally involved. To make prac- 
tical ufe of this expreffion for the purpofe of de- 
termining a flap's burthen in tons* and at the 
fame time that it fdmetimes agrees with the old 
method* it Vrill be neceflary to find what pro- 
portion the breadth bears to the length, agree- 
ably to the old method of determining the ton- 
toage when the contrad has been equally bene- 
ficial Suppofe the breadth to have been «& of 
the lengthy or the length to be ibo feet when the 
breadth is 26 | feet. According to the old 

100—^x26,5x26^ 

taetfeod, b — — 2fc50i,)8 ton* j 



therefore 100 * 26 >» T fe j 0t>7 a ; w h ere k^jt. 
In confeqxiertce of which the fixe of the flup in 



o* 



.tofts always ought to be expreifed by 

T«e depth of the fhip is not mentioned m 
thisexpfeffion for the reafon already alkdjged, that; 

£4 Ti9 
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no one is fuppofed to give his lhip a difpro- 
portionate depth, as the lengthening of it will not 
remedy the evil. To fhew how this expreffion 
reprefents itfelf in a Figure compared to the 
former, 

Let the quantity of tons s- ST. Now 

Jl£-*zz-d xBlzzf; let L be conftant, then is 

45* 45* 

the expreffion a parabola whofe vertex is iij A 9 

axis A E, ordinate AB = B, abfeiffa B Dz=T, 
the parameter := 1£L, the exponent — -I, and 

JLiT 

the equation will beTT^ X Bi = T. 

If the ordinates AB y AB,A B 9 &e. =t 10, 20, 
30, &c. exprefs different values of B 9 thefe 
will produce the correfponding number of 
tons CO =5 D, B D, B 2>, &c. This fhews 
the error of the old method, becatrfe the numbei: 
of tons with 30 feet breadth is 374!, and accor- 
ding to the new rule 3631, that is, 11 tons too 
much, and with 20. feet breadth according to the 
old rule 182, but by the new rule 198, which is 
16 tons too little. All this is only to characterize 
the fize of a fhip, the better to judge how to 
contract for the building. I am confident, that 
' • ■. ' if 
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if the above expreffion Lift l is adopted for the 

45*" 
propofed purpofe, it will never be attended with 
any ill confequence ; except when in adjufting 
this matter it may happen that the divifor 45* 
becomes fubjeft to fome alteration* 

It is impoffible.to afcertairt a fliip's aftuil 
burthen from the principal dimenfions, that \i 9 
by the product derived from length, breadth, 
and depth, becaufe twofliips maybe of ah equal 
length, breadth, and depth, but greatly differing 
with regard to tonnage, owing to the greater or 
lefs iharpnefs of the bottom, difference in the 
upper works, rigging, and fo forth: another 
method is therefore to be fought* 

To afcertain a fhip's a&ual burthen/there h 
another method befides that of determining the 
folid contents of that part of the fhip's body 
which by the loading is to be immerfedj becaufe 
the weight of the burthen which it can carry is 
equal to the weight of that volume of water 
which it, forces from under it. 

It depends therefore on finding the iblld con- 
tents of that part of the ihip's body which is 
between the water-line when empty; and the 

wattfr- 
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Water-line when loaded. If that part df the Mp 
which is to be funk down had the form of a 
parallelepiped, or if at both ends equally as 
broad as midfhips, then nothing further would 
be to do than to multiply the length by the 
breadth, and this again by the height which U 
to be immerfed by the loading ; which produ(ft 
multiplied by 631b* (which I fuppofe to be the 
weight of a cubic foot of fait water.), and di- 
vided by 2240 lb. (which I believe to be the 
weight of a ton), would give the ftiip's burtbep 
in tons. But a fhip never has fuch a form as 
to be compared to a parallelopiped, but is 
loundifh at the ends, and narrower downwards, 
and therefore left* 

• To difcover this leflerting or ihape caflnot be 
done btherwifc than by procurirtg draughts of* 
ihip* that are more or lefs iharp. On thefe 
draughts draw two water-lines, the one tofhew 
when (he is loaded, and the other when empty, 
and on confidering the ihape of the ribs it will be 
eafy to find the folid contained betwixt the two 
lines. It is alfo neceflary at the fame time to 
know the area of thefe two water-lines. If the 
length of the upper water*line is » 4 its breadth 
imdihips ~ b y and that fpaee or depth of the 
ihip which the loading fhali knmerfe 53 d, let 

the 
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the produft of /, b % d $ in each draught be=» /* 
and the real folid contents between the two wa* 
ter-lines, as found by thofe draughts, = <^; then 

is£* to be ufed as a Coefficient for the meafuring 
of all fliips. Arrange thefe ^ (which are dif* 

covered by the draughts under certain claffes, 
and begin with the fulleft in this manner* 



Clifles 


i 


a 


a 


4 


$ 


6 


7 


8 


9 


10 


ft 


i 


i 


i 


t 


i 


1 


• 


1 


1 


* 


P 


Uo$7 


1***5 


*>*53 


i ? iSi 


1,209 


M$7 


1,26$ 


1,294 


1,322 


*>35° 



1 have here fixed on ten different claffes, but fix 
or fevca Qiigh-t h*vQ been enough, as it is vtrjr 
difficult for the eye to difcern thefe differences tq 
a nicety* The King's * order refpedting the mc** 
furing of fliqps will explain my meaning. 

, Tq obtain, in confequence of this, a fttp'a 
burthen in tons, it is requifite to muhiply tbd 

,?ahie of S-by t,H* (W,fnr), which makes the'eo* 

efficient fox the fir ft elate t,wtx tt,t5t ** 7?s for the 
fecond clafs T^TXrT.Tn"^, and fa oav winch 
furnilhes a divifor for all the ten claffes, viz* 



Claffes 


i 


2 


4.* 


4 

42 


i-Ll 

43 1 44 


7 

45 


8 


9 

47 


10 
4« 


BHvifors 


39 


40 



by which L B D (of the fhip that is to be 
♦ Of Sweden. 
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iheafuredj is to be divided, and the divilbr tb bi 
chofen according to the fulnefs or fharpnefs df thtf 
(hip^ 

EXAMPLE* 

Suppofe that a flap's length by the tipped 
lurater-iine frdrii its two extremes is as i 32 feet trZ,$ 
tnd its extreme breadth clofe tinder the maitf 
wale = 34 feet ±B, and that part of the height 
which is to be immerfed by the loading =x 6 | 
feet is Da 

Sfr-ppdsE atfd thdt this lhip, iti cfohlequence 06 
its fulnefs, is conformable to the fifth dafs ; the 
burthen is then il ix^ = 678 ^ ton9> j f ^ 

.Veffel had been fomewbat fharper, fo as to bet 
considered of the fixth cUfs 9 its divifor fhould then 
be 44, which would have made the burthei* 
663 ton; and if immerfed more than 6| feet, the; 
burthen would have increafed in like proportion 
Furthermore refer to the annexed Ordonnance fof 
meafuring of ihips* 

Jm. 3, 1792. 
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EXTRACT OF THE KING'S ORDER RE- 
SPECTING THE MEASURING OF SHIPS. 

PRINTED IN THE YEAR IfjB. 
I, 

ALL Mcnfur^tion is to be done by the Swedish 
foot ; and the vefiel's burthen to be marked down 
in lafts, each to be confidered in weight equal to 
eighteen fkeppund iron weight, Qr j? tiroes 
320lb. Swedilh, 

II. 

The veffel's length to be meafured on the 
higheft water-line when loaded from the fore 
part of the rabbet of the (tern to the aft part pf 
the rabbet of the ftern-poft, 

IE, 

The fliip's breadth is to be meafured in mid* 
(hips without-board clofe up to the m^in wale» 

The height to be meafured from the Airfare of. 
the water without-bpard, up to that mark whi^h 
determines how deep the veffel yi\\ fwim whc« 
cpmpletejy loaded. 

* Of Sweden. 

V. MM*." 
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v.. 

Multiply thefe three admeafurements by 
each other, and divide the product by 1 12, Ihould 
the veflel be of the ufual lhape, and neither too 
full nor too ftiarp at the ftem and ftern ; if the 
veflel is fharper the divilbr muft then be greater* 
pnd if fuller a little lefs, as pointed out tQ the 
meafurer in (he feparate inftru&ians. 

VI. 
If the neceffary provifioti, Tfrafer^ Wood, and 
yteivfils for the yoyage, ihould not be oh board 
when the {hip is meafured, and which weight 
does not adtuaUy belong to the burthen that the 
veflel is ipeafured to carry, then it is neceflary tq 
dedudt frorq the calculated burthen of lads z% 
follows ; 

pn a vefTel of 350 lafts is allowed xi lafts deduction 5 

300 « » » T a ■ 9 £ ditto; 

3<;o 8 ditto; # 

aoo* m 1 • ■ ■ • i 6 -J ditto; 

!^ _ 5 ditto; 

100 ■< 11 ■ ■ » ! .. ■ ' > i ' ■ ■» 3 ^ ditto j 
$0 ■ z ditto; 

60 l ditto 1 

^o ■ ■■ -| ditto; 

a«vd fo on in proportion in fuch veffels as are nofc 
c«omcidet>t with the abotre denomination; but 
. ffiould any of the articles mentioned be on board ^ 
the deduction will be lefs in proportion 

VIJ. Shoui,^ 
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Should one or more of the neceflary cable* 

pot be on board when the vcflfel is meafured, therj 

(he following dedu&ions are to be made : 

For an iS inch cable 25 fteppund ; 
17 ditto— — 32 ditto; 

10 ditto — - 20 ditto ; 
15 ditto-*— j 8 ditto; 
1 4 ditto -f— 1 6 ditto ; 

1 3 ditto 14 ditto; 

12 ditto— — 12 ditto ; 

11 ditto—— 10 ditto; 
10 ditto—. 8 ditto; 

o ditto— 6 ditto; 
9 ditto—-*- 5 ditto ; 
7dktp— 4ditto; 
ditto— 3 ditto; 
5 ditto—. 2 ditto 1 
4 ditto—— J ditto, 

fill is iron weight. 
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Should one or more anchors be wanting, 
their weight is to be deduded \n proportion 
to the veflel*s fize, 

: I*,the veffel*s fails are not on board, the dc* 
dw&ion from its. number of lafts b to be as. 
follows : 
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Qn * veffel of 3 jo^afls 14 fceppund j 
300 -a— 13 ditto; 
250— 1 2 ditto; 
*66— — u ditto ; 
150— 10 ditto; 
joo— *- 9 ditto ; 

So 8 ditto; 

60— 6 ditto ; 

40—*— 3 ditto; 
All iron weight ; 

and lefs in propprtiop when fewcf fails are wants 

If the veffel is built to carry guns conftantly^ 
And that none, or part of them only, are on board* 
then a dedu&ionior cannon, carriages, gun-tack- 
Jing, &c. is as follows ; 

For a 12 pounder with its requisites 13 fkeppund ; 

8 — 10 ditto; 

6 . j . 8 ditto; 

4 " ■ '■■■ ■ ■ ■■■ 6 ditto; 

3 ———•_— 4 J ditto; 

,- "' : i v .. . ' ■ . — ■ ■ ■■ ■ Sv 4"*U 
f . . ■ ^ All iroij wei^ht^ 

XI. 

Should the veffel, when meafured, have it* 
ballaft on board, then that weight muft be afcer- 
tfcined, and added to the number of lafts found ; 
Ihit it is beft to meafure the veflel before v it; 'i* 
ballafted, if convenient. 
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The fliip V nteafufcr having duly confidered 
the foregoing circumftances* and in confequencc 
thereof afcertained the Veffel's proper tonnage to 
a certain depths fore and aft, when loaded, he it , 
then to make an entry of the foregoing in the 
Book of Admeafurements given him for that pur- 
pofc, which book is run through and fealed with 
th£ (ti\s of the Court of Aldermen and tLeCuf- 
torn Houfe : he is alfo to enter the number of 
lafts rcquifite to immerfe the veflcl, progreffivcly, 
from one foot at the beginning of the loading till 
tohen completed, and alfo to fet down how deep 
flie lies fore and aft when unloaded —He is to 
deliver copies of the fame with fpecific calcula- 
tions, admeafurements, and deductions, of alt, 
this, to the Court of Aldetoien and Board 6f 
Cuftoms within two days after meafured* that 
the fame may be examined and fan&tontd, 

XIIL 

Should there be any-thing tb t>e observed by 
the parties, the famfe muft be made known at 
the refpe&ive places, within eight days after the, 
delivcry,at the expiration of which tuhe the <hip f s 
xegifter will be made out, and the approved cal-. 

Vol. I. F cuiktiog 
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culation of the meafurer annexed to the fame, 
and to be kept on bQard as the fliip's inventory* 
Theiatae is to be entered with all the calculations 
iaJxrand paged books, and alphabets thereunto* 
annexed, in the Court of Aldermen and & >the< 
Guftom-houfe. .....;.•'.• . . 

XtYi-r. •:.■ . x.jj 

\ Whereas vdftk'when old ahdfoakfcd through 1 
by the water, cannot ciany fo rtfcrch ax when new, 
it is therefore requifice to nteafiire the vefiel 
every tenth year in like manner as exprefled m 
the twelfth fe&ion. 



inFORMAtlOlf FOR THE SHIP* 
MEASURER. . 

INSRUCTlONS for the fcip's meafurer for 
tlic better performance of his duty* 

He is to provide himfelf with a five ot fix-fooC 

rod, anda two-foot rule* which are to be divided 

tito decimals, that is, each foot into ten parts or 

inches, and each inch into tgfrparts>.or lines y he 

«- '-* Hwft 
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fewft alfo be provided with a broad tfcpe oif at>but 
koalnar or 166 feet lbng, tad about ah inch 
Wide ; whifch, being paihted oh b<5th fictefe with 
oil-cblouir, i* to be marked with feet, and m*y 
for cdnveriienty be wbuiid tip on & tolien 

- The rod and tule aire divided intb detittials oil 
account of their eafe in calculation, ai the num- 
ber of feet, inches, and lines are tnUlciplied by 
jeach other a* integers, and the decimals are fepa* 
iated from the integers by meaifcs 6i a commas 
vhich by inftru&ibn and a little pra&ice id made 
plain; 

He muft alfo te ptoVided with a plUmmct 0? 
abbut twb pounds weighty 4nd a line bf fottt br 
five fathoms in lfength; 

WMen the length ahd breadth bf thfe Veffel a** 
kakenj it is heceffary tb meafutfe that part of thi 
height which by the lbading Is tb be IHirafcrfed. 

i. Observe hbvtr tnany feet ind inches the 
veltel libs deep all around when quite empty* 
and call that place the difcharging Hhe; 

i. Ascertain a cfettaiti heiglit oh the ftem and 
tterh-poft, to whifch it is tb be immerfed whei 
ibaded* ahd tferm that place the loading line* 

H it 
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hr is fafeft; or mod accurate, to mcafurc thefc 
heights with the rod, as the numbers marked 
down on the item and ftern are not always to be 
depended on; befides, foreign meafures differ 
from ours. 

3. A vessel being very feldom fo fituated that 
the diftance between the difcharging line and the 
loading line is alike fore and aft, therefore the 
two diftances are to be added together, and that 
halved, which fhews to what depth the whole 
body will be immerfed when loaded, and which 
I fhall term immcrfing height. 

As the tonnage or number of lafts depends 00 
that column of water which the veflel occupies 
in confequence of the preflure of 'the loadings 
therefore the folic! contents of that part which is 
between the difcharging line and the loading line 
muft be afcertained. 

If the veflel is fquare-built, that is, at both 
ends of the feme breadth as midfhips, its cubical 
contents would then be found, by multiplying 
the length, breadth, and height to be immerfed, 
by each other ; the produft multiplied by 62 lb* 
which is about the weight of a cubic foot of water 
in our ports/ would give thetiumber of pounds 

which 
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which fuch a veflel could .carry, and this produd 
divided by the number of tons reckoned to a laft, 
that is, 1 8 times 320 lb. or 5760* would give the 
burthen in lads. 

To Ihorten this operation, divide 57601b. by 
6alb«; the quotient 92,99 or 93, may be adjudged 
a general divifor for larger or fmaller veffels, 
when the length, breadth, and the immerfed 
height, are multiplied by each other. 

But as (hips or veffels never are thus fhaped, 
but roundifh at the ends f and more fharp at the 
difcharging line than at the loading line, 93 
cannot always ferve as a proper divifor 9 becaufe 
the calculation would then give a greater num. 
ber of tons than the veffei could carry ; therefore 
the divifor muft be greater, and greater for (harp 
than full veffels. 

The divifor for the folid contents clofe by the 
loading line muft alfo be lefs than the divifor 
ufed for the whole immerfion, becaufe a veflel 
is always fuller at the loading line; and the 
divifor for the folid contents clofe by the dif* 
charging line muft be greater than the divifor 
which is ufed for the whole deprefiure, becaufe 
* Yeffel ''* always fharper at the difcharging linfe 
F 3 than 



than at th* loading \\$t( 'therefore this method 
of meafitring depends on a proper divifpr, fuitable 
to the YcfW 1 * mqre pr lefs fuHncfs at its ends. 

. ■•■■■ xftcafefr_ . ;■■ 

Havjno ma4? c^Wulatipas fran^ the draughty 
of firadry fliips, itid trial op feveral veffels, it 
has been found (hat; in full-built: vcflels, which 
haye nearly the fam? breadth ^11 the way, and, 
are very fulj a^ the enjis, tl^e diyifor for the nym* 
ber qf lads for the \yhcjle immerfed height is to 
be ;o4 ; for the number of lafts near to the load*;! 
iqg line 98 j and far the number of lafts near tq 
the difcharging line* the divifpr i$ to be 108. 

$d Qafu 

German Galliots and Gallea&s, and foma 
Daffar yachts and EngHfh colliers,which generally, 
have a long and continued breadth, and are very 
full at both ends, the divifor for finding the nurn^ 
ber 0/ lafts for the whole immerfed height muft 
be 108 ; to find the nupber pf lafts near the. 
loading line, 99 ; and to find the number pf lafts 
near th$ difcharging Hoe, the divifoi; muft be 114, 

3d Clafr. 



3d Oafs. 

Common English barks and cats, and other 
veffels which are fimilar- with regard to fitltoefs, 
the diyifor for the whole imraerfed height is 1 10 ; 
by the loading line iqo; andjby the difcharging 
Uneji^ . .... , . . 

• • ■ • 

4th Oafs. 

1 : 'Foft tcfTelftlfi common, which are neither too 

-f uil nortcfd fliifp,' as are generally our Mediterra* 

nean traders, efpeciaily the larger fort, the divifor 

for the immcifiug irejght js i ii ; By the loading 

line iofl ahtTBy "the" ffifcharging line . 1 20, 

i " " . ' r $thCla[Si 

Vessels whifch are a little fliirper, and yachts 
in common, which are rather br6ad ' but their 
fides aU along poffeffing a deal of curvity and not 
very fliirp at the ends, the divifor fori the whole 
immerltag height is 1 15 ; by the loading line 10a ; 
ind by the difcharging line 134* 

■' ' 1 : 
6th Clafo. ■,..■: 

Vessels that are {harper than in common, the 
divifor for the whole immerfing height is 118 ; 
by the loading Hoe (03; and by the difcharging 
iine *$?« 

F 4 7th Clafu 
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VbsseIs which iteverf iharp fore and aft, as 
are our brigantine* and fchooners, the divifor for 
the whole immcrfing height is 122 ; by the load- 
ing line 104 j and clofc by the discharging 
line 133. 

Tq> facilitate the foregoing rules, I ihall here 
give the divifors at one v^ew in the fqllowipg 
order : 



' V b i V-Wflk'1"*'; 




For the 


Number otjNunibcr of 


fowhtt 


whole Im- 


Lifts clofe Lafts clofe 


CUfrbc- 


merfing 


totheLotd- to the Dif. 


kMfiag* 


Height. 


iog lane. 


chtrging 
Line. 


I 


108 


8? 


IOS 


2 


99 


"4 


3 


no 


100 


I17 


4 


113 


101 


I20 


s ;;j 


10a- 


1*4 


103 


118 


7 1 "* 


104 


» I3 ? U 



B^qde of applying the foregoing, viz. 

Suppose a vcflH*s extreme length from ftein 
to ftcrn by the loading line to be 132 feet, its ex- 
treme breadth without, clofe* under the iower 
wale, 34 feet, or depth when empty aft 11,25 
feet, and fore 9 feet f but that the loading line or 

depth 
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depth in the water when loaded = 19 ^V fef*i 
4tnd fore =18 feet ; fubtradt 1 1,25 from 19,25, 
remains .8 feet; fubtraft 9 from it, remains 
9 feet, fi and 9 added together make 17, half 
pf which, 8^, is the whole immerfing height 
which is to be immerfed in the water. 

Multiply the Length 134 
by the Breadth 34 

IS 

455* 

Malrfply thif • 
fcy the lamerfing Height 




* 

If the veflfel ihould come under the denomi- 
nation of the 4th Clafs, with regard to fullnefs 
aqd fharpoefs, then the divifor for the whole 
immerfing height i? 1 12 : 

iia)387a6(34sA*, 1*&H 
33 6 

ft* 

646 
560 

*"■ ' "IT 

%Vkfe. 
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which is what the veffel would carry, if every* 
thing belonging to the veflel and crew were 6n 
board. But if on examination it is found that the 
provifion, water, and wood for the voyage, ire 
wanting, as alfo a 16 inch cable, the beft bower 
of about 9i fceppund, and eight 4 pounders With 
their carriages, &c. and all the fails • •■■■•* 

The different weights of thefe articles, agreea-* 
ble to regulation* are 

For Provifion r water, &c. - - io*laIb; 
Cable v - . - 20 fteppund 2 
Anchor 9* ditto ; 

Ki£tttfbttr-poqnders-48 ditto; l 

§*li$ * , -14 ditto; . - 

o.. -.: Skeppund 91^ - is - £rrofeft*i 

-• ■ ' Together 15^ 



Lafl;s afcer tained - 345 T 8 r 5 r 

■ r 1 8 

1 S '. — 



Remain about 330{-Ufts; 

- whkh is what this veflfel Can carry whjCtt dtepg 
Aft 19 J feet 
and Fare 48 ditto* 

To find how many lafts ar$ requifite to fink the 
veflel dowft at the beginning, o v r at the cloJfc 0$ 
the loading ; 

^he divifor for the difokarging IJne* or wheti 



the Veflfci Ke* ttnpty , !* for the 4th Clafs put dowt* 
to i26 1 and fof the loading line t6t. •■ 

/ThB length arid breadth multiplied lay ontf 
another, divide by 120; 

therefore 38 lafts are requifite to fink the veflel 
down one footat the commencement of the loading, 

Divide alfp 45S 6 h Y *P* • 

therefore 45 X * T ^fts are requifite to fink the 
veflel down one footat the clbFe of the loading, or 
when down near to the loading line* 

SufpqsE that tbU ihip or a fimilaF one has the 
bottom fo cpnftru&ed, that it cannot lie ftrgight 
on the wafer without ballaft, or fome other weight 
in the hold, it muftf then be meafured when the 
fame is on board ; and fuppofe that it then liea. 
deep aft ip$Z feet* said Core 40,79 feet* its depth 

fore 



foxc and aft when loaded as before, therefore 
13,38 from 19,15 is 5,87, and 10,79 ^ rom *8 
is 7,21: add 5,87 and 7,21 gives 13,08, the 
fcjllf of which, 6,£4 feet, is the whole immerfing 
height. 

Now as length find breadth are fuppofed to he 
the fame, therefore multiply 4556 by 6,54, . 

455* 
6,54 




^9796,14 



As the veflfel is confidered under the fame Clafs 
as before, ufe therefore the fame divifor, that 





111)19796,14(166,03 laftt, 
«4* 




739 

67a 

"676 
67a 


with every thing thereunto belonging, as alfo the 

bajlaft. 



' It now remains to know the weight of the 
ballaft.— For that purpofe, take on board fo much 
of the cargo, of irony boards, and other things, 

that 
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that the veffcltnayiiotovcrfet when the tiallaft 
is taken oat.— Suppofe now f that what has bcea 
taken on board, of the cargo, finks her down 
sr 13,25 and 11,24. Now when the ballaft U 
taken out, the depth aft is 1 1,1 feet, and fore 
10 feet: fubtraft 11,1 from 13,25, remains 
2,15 feet, which the veflel is lightened aft by 
taking out the ballaft: fubtraft 10 from 11,24 
remains 1,24, which the veflel is lightened fore : 
adfl 2,15 and 1,24 together, make 3,39, the 
half of which is 1,69; which is the height that 
the veflel is lightened by taking out the ballaft. 
Multiply 4556 by 1,^9, 




7699^4: 
Divide this by 120, 

ia,o)7699»64(64 ^ laftf j 
7* 

49 
4« 

19 
which » the weight of the ballaft : and when . ta 
this are added the before 266,03 

64,16 

make 330,19 lafts; 
which is as before this veffei's burthen. 
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Trrf* foregdm^ method tfitb rclpftft td ttiotfte 
ting and calculating, and to farm * proper idc* 
irvith regard to Veflels fulnttfs art4 ' iharpnefsi de* 
pends chiefly od pradic^ arid to pay. attention to 
theigf eafcet pr left continuance of breadth j fo that 
although a, yeffel may appear full fore and aft* 
its fulnefs ought to be confidered left, when the 
taidihip body, does ncft continue far fore and aft, 
and in dojifequeocie tor judge with, propriety to 
*hat Clafs ihfc belongs ib:as toifiton a fuitabli 
. tiivifor* . .: ci "■.•». ♦> .- » .- ;;-. .. 

it . . i . . . 

What the dqftom-hdufc Officers ought to pzf 
attention to at the loading and difcharging of 
Veffels* 

FROMaveflel'sfituatidn'whefc loaded itislcndwrt 
If it has rtiore or lefs on board than the burthed 
mentioned in the fhip's regifter : becaufe if the 
loading marked in the regifter is below the fur- 
face of the water, it has then mdre On board ; and 
if above the furface, it has lefs than contained in 
the regifter. As there may be a difference of 3 
or 4 lads in iod lads, owing perhaps to the mea~ 
furer's want of fkill, efpecially if a nci* beginnety 
and before he is well verfed in his duty ; 

; J* 
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It has therefore been thought proper to tt- 
ihedy this evil by making an allowance id favour 
•f the owner; viz. 

On Veffels of 50b lafts burthen 16 lafts j 
1 4tfl ditto ■ ■ ' ■ *' ■ M ■ 14 ditto j 

40odkta— «* — v ia ditto j ... 

*" ' 350 ditto 16 ditto; 

3OO ditto i»nn i m » i , 11 mm ■■ 8 dltCO J 

350 ditto it ■ "' 7 ditto j 

400 ditto i • . 1 6 ditto ; , 

150 ditto - 5 ditto ; 

100. ditto ■■ ■ 1 -i r i ■ ••! ■!» . 4 ditto 5 

75 ditto — — 3 ditto ; 

50 ditto ————— 2 ditto -, 

J5 ditto ■" nr ■ • 1 ditto; 

Of 3 per cent* on the whole burthen, which 
occafions the loading line expreffed in the regifter 
to. appear a little below the furface of the water # 
but the veffel is neverthelefs confidered of ths 
burthen qxpreffed^in the regifter. For example* 
If the already-mentioned veffel fhould be fo deep 
loaded that the elcpreffed loading line is half a foot 
Ifelow the furface of the water, it has then cer- 
tainly greater burthen on board than what anfwers 
to 330 lafts j becaufe it will be found on examin- 
ing the foregoing calculations, that it requires 
45 fafts to prefs it down one foot, half of which is- 
22j lafts, requifite to prefs it down half a foot : a* 
a remedy £ lafts are allowed ; therefore the veffel 
has certainly 13! lafts more on board than ex- 
fjrefied in th« regifter/ 

Sr 
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foxc and aft when. loaded as before, therefore 
13,38 from 19**5 is 5,87, and 10,79 * rom J 8 
is 7,21 : add 5,87 and 7,21 gives 13,08, the 
fcjllf of which, 6,£4 feet, is the whole inunerfing 
height. 

Now as length Arid breadth are fuppofed to be 
the feme, therefore multiply 4556 by 6,54* ^ 




$5796,24 



As the veflel is confidered under the fame Claft 
as before, ufc therefore the fame divifor, that 

& M. 

112)29796,24(266,03 lafti, 

739 
672 



676 
672 

with every thing thereunto belonging, as alfo the 

batfaft. 

It now remains to know the weight of the 
ballaft.— For that purpofe, take on board fo much 
of the cargo, of iron, boards, and other things, 

that 
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For inftance, if a veflel is become half a foot 
lighter at any time during the difcharging of 
half the cargo, and it is found by the rule 
page 74 that the weight taken out is eqal to 21 
lads ; if Cagliari fait has been difcharged, then 
have (as 15 barrels make a laftj 315 barrels been 
discharged. In like manner if the veflel during 
the courfe of taking in the fame half of her cargo 
Jias been preffed down half a foot, then in the fame 
manner may be calculated that a burthen of ax 
lafts has been taken on board ; and if tar, 315 
barrels are taken : if the cargo confifts of deals, 
as for example of 7 yards length, if inch thick, 
and of fundry breadths, then has about 200 dozen 
been taken on board, and fo on. 

It fometimes happens, that a veflel is loaded 
deeper than ordinary, fuppofe half a foot deeper 
than the loading line, and confequently has taken 
in %2\ lafts more than contained in the regifter; 
ncverthelefs, (he ought not to be called of 352 
lafts burthen, but remain of 330 lafts: it is only 
requifiteto take notice how, much deeper fhe fwims 
than what the regifter expreffcs ; as at another 
time Ihe may happen not to be loaded up to the 
determined water-line. In the autumn, and when 
fqually weather is expedted, it is not cuftomary 
to load fo deep as in the fpring and fummer. 

Vol, I. G 
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that the veflelmay notovetfet when the ballad 
is taken out.~Suppofe now, that what has beea 
taken onboard, of the cargo, finks her dawn 
= 13,25 and 11,24- Now when the ballad is 
taken out, the depth aft is 1 1,1 feet, and fore 
10 feet: fubtraft 11,1 from 13,25, remains 
2,15 feet, which the veflel is lightened aft by 
taking out the ballaft: fubtradt 10 from 11,24 
remains 1,24, which the reflel is lightened fore : 
adfl 2,15 and 1,24 together, make 3,39, the 
half of which is 1,69; which is the height that 
the veflel is lightened by taking out the ballaft. 
Multiply 4556 by 1,69, 




7699,64: 

Divide this by 120, 

12,0)7699,64(64 ^ lafls ; 
7* 

49 
19 

which is the weight of the ballaft : and when . tor 
this are added the before 266,03 

64,16 

make 330,19 lafts* 
which is as before this veffers burthen. 



